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COM  enhances  your  mobiling  experiem 
wiUi  a  sleek  design  perfect  for  today's 
automobiles.  Big  rig  performance  and 
maximum  frequency  coverage  are  yours 

with  the  ultra-compact  IC-229A/H  2-Meter  and 

IC-449  440MHz  mobile  transceivers. 

Incomparable  ICOM  quality  and  an  array  of 
alluring  features  ensure  endless  hours  of  operating 
enjoyment:  20  memory  channels  store  operating 
offeet  and  subaudible  tone  frequencies;  up  to  50  watts 
power  output:  call  channel;  and  unique  auto  dialing 

function  for  excel- 
lent autopatching 
and  repeater 


IORPI510 

2-Meier 

Repeater 


The  1C-229/H 
and  IC-449  will 
exceed  your  mobil- 
ing expectations. 
Test  tune  one  today 
at  your  quality  ICOM  amateur  dealer  and  see  what 
mobiling  can  be.  For  full  details  call  the  ICOM 
Brochure  Hotline  at  1-800-999-9877 
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CIRCLE  179  ON  READER  SERVICE  CARD 


MFJ  gives  you  all  9  digital  modes 


and  keeps  on  bringing  you  state-of-the-art  advances 

.  .  .  while  others  offer  you  some  digital  modes  using  3  year 
old  technology! 


MFJ- 1278 


279 


95 


No  3  year  old  technology  at  MFJ! 

Using  the  latest  advances  *  MFJ  brings  you 
9  exciting  digital  modes  and  keeps  on  bringing 
you  state-of-the-art  ads'anees  like  new  ASArM- 

You  gel  ions  of  features  oiher  multi-modes 
just  don't  have. 

Only  MFJ  gives  you  alt  9  modes 
Count  'em  —  you  gel  9  fun  modes  — 

Packet,  AMTOR.  RTTY.  ASCII.  CW,  FAX. 

SSTV,  Navtex  and  Contest  Memory  Keyer 
You  can't  get  all  9  modes  in  any  other 

mu hi  mode  at  any  price.  Nobody  gives 

you  modes  MFJ- 1 278  doesn't  have. 

The  best  modem  you  can  get 

Tests  in  Packet  Radio  Magazine 
prove  the  modem  used  in  the  MFJ- 
1278  copies  HF  packet  more  accurately 
than  all  other  modems  tested. 

MFJ- 1 278  is  the  only  multi-mode 
with  a  true  DCD  circuit.  This  dramati- 
cally reduces  sensitivity  to  noise  and 
dramatically  increases  completed  QSOs 

Exclusive  Built  in  Printer  Port 

Only  the  MFJ- 1278  has  a  dedicated 
printer  port  that  lets  you  plus  in  your 
Epson  or  IBM  compatible  printer. 

You  don't  need  to  buy  a  silly  540 
cable  just  to  plug  in  your  printer. 

20  III)  Precision  Tuning  Indicator 
MFJ's  un equaled  tuning  indicator  makes  it 
really  easy  to  work  HF  packet .  Unlike 
others,  you  use  it  the  same  tor  all  modes  -- 
not  different  for  each  mode-  Just  tune  your 
radio  to  center  a  single  LED  and  you  Vr 
precisely  timed  in  io  within  W  Hz  -  and  it 
shows  you  which  way  to  tune! 

New  Easy  Mail™  Personal  Mailbox 
You  gel  MFJ's  new  Easy  Mail™  Personal 

MFJ  Packet  Radio 

MFJ- 1274 

■« 1 5995 

MFM270B 

$13995 

MFJ-1270B  super  clone  of  TAPR's  TNC-2 

gives  you  more  features  than  any  other  packet 
controller"  for  $139.95 

You  can  double  your  fun  by  operating  VHF 
and  HF  because  you  get  high  performance 
switchable  VHF/HF  modems 

You  get  the  Easy  Maillvl  Personal  Mailbox 
with  soft-partitioned  memory  so  you  and  your 
buddies  can  leave  messages  24  hours  a  day. 

In  MFJ's  new  WeFAX  mode  you  can  print 
full -Hedged  weather  maps  to  screen  or  printer 
and  save  to  disk  using  most  computers, 

A  new  KISS  interface  lets  you  run  TCP  IP 
and  MSYS.  NET  ROM  compatible. 

You  also  get  32K  RAM  and  a  free  1 10  VAC 
power  supply  {or  use  12  VDC). 

For  dependable  HF  packet  tuning,  the 
MFJ- 1274  gives  you  a  high  resolution  tuning 
indicator  -  and  it's  only  $20  more. 

New  2400  baud  Turbo  models  available; 
MFJ-I270BT,  3209.95:  MFJ-A274T,  $229,95. 

CIRCLE  86  ON  READER  SERVICE  CARO 


Mailbox  with  soft -partitioned  memory  so  you 
and  your  ham  buddies  can  leave  messages  tor 
each  other  24  hours  a  day, 

Multi-Gray  Level  FAX/SSTV  Modem 

You'll  see  tomorrow's  news  today  uhen  you 
copy  outstanding  FAX  news  photos  with  crisp 
clear  details.  MFJ- 1278  is  the  only  multi-mode 
with  a  built-in  multi-gray  level  modem.  It  lets 
vou  transmit  and  or  receive  multi-gray  level 
pictures  with  an  appropriate  terminal  program. 

MFJ's  new  Automatic  Signal  Analysis™ 
y— IUI  gives  you  exclusive  HF  packet  idcniilcalmii? 
""'■■   MFJ's  new  ASA  automatical  I  v  identifier  HF 
packet.  RTTY,  ASCII  and  AMTOR  signals.  A 


MODEL  UFJ  \?M 

a  kiss  micr face  or"diimb  modem*  fast  through- 
put anti-collision  technology,  independent 
transmit  level  for  each  radio  port,  random  code 
generator,  lithium  battery  backup,  RS-232  and 
TTL  serial  ports,  socketed  ICs,  tunc  up  com- 
mand, peripheral  I/O  port,  automatic  serial 
numbering,  programmable  message  memories, 
dual  radio  pons  {each  FTF  or  VHF).  CW  pad- 
dle jack,  audio  amplifier  and  speaker  jack  so 
you  can  monitor  CW  sidetone,  transmit  and  re- 
ceive audio  and  packet  connect  bell,  new  fully 
intergrated  instruction  manual  with  Fast  Start™ 
booklet  and  more.  9lA  x  9Vt  x  Vh  inches. 


New  MFJ-1278T  Turbo 

with  fast  2400  baud  modem 

MFJ-I278T 

$35995 

The  new  MFJ-1278T  lufho  gives  you  fast  2400  baud  packet 
-  twice  the  baud  rate  of  any  other  multi-mode-  By  communi- 
cating faster  you'll  reduce  chances  for  error,  lessen  congestion 
and  more  efficiently  utilize  our  ham  frequencies.  You'll  also  get 
1200/300  baud  for  compatibility  with  older  TNCs. 

The  2400  baud  modem  is  also  available  separately.  Order 
MFJ-2400,  S69,95,  for  any  MFJ  and  most  other  TNCs. 


No  Matter  What™  Guarantee 

You  get  MFJ*s  one  year  No  Matter 
What™  Guarantee. 

That  means  we  will  repair  or  replace 
your  MFJ  multi-mode  (at  our  option}  no 
matter  what  happens  to  it  for  a  year. 

Others  give  you  a  limited  warranty. 
What  if  they  say,  "Sorry.  J^u  limited 
warranty  doesn't  cover  that!" 


quick    *QKtk  command  selects  the  mode! 

One  FREE  Upgrade! 

When  you  buy  your  MFJ- 127 8  today \  you 
don't  have  Lo  miss  new  modes  and  features  that 
come  out  tommorow.  Why?  Because  your  1278 
comes  with  a  coupon  good  for  one  free  eprom 
upgrade  exchange  that  11  add  new  features. 

Plus  More  ,  .  - 
Plus  you  get  .  .  ,  32K  RAM,  free  AC  power 
supply*  Host  mode  that  lets  MFJ- 1 278  serve  as 

New  MFJ  MultiCom 

High  resolution 
AP  news  photo 
received  on 
20. 738  MHz  using 
MFJ  MultiCom 
and  MFJ-I278 
with  multi-gray 
modem, 
MFJ- 1289       ^w  menu-driven  MultiCom™ 
!g  brings  out  the  full  power  of  your 
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MFJ- 1278  with  multi-gray  modem. 
No  set-up  required  —  just  load  and  use.  You 
gel  incredible  high  resolution  WeFAX  maps 
and  AP  news  photos  right  off  HF.  You  ai 
gel  color  packet  pictures  and  multi-gray  SSTV. 

Bursting  with  features  .  .  ,  One-Key 
Macros™  combine  multiple  keystrokes  into  a 
single  touch,  Call-Alert™  sounds  an  alarm 
when  am  characters  you  tell  it  to  watch  for 
come  in,  Auto- Set™  instantly  switches  entire 
stored  sets  of  parameters.  Auto-Router™  stores 
digipeater  node  routes  for  instant  use.  Packet 
Multi-Flex17*1  lets  you  transmit  or  receive  a 
binary  file  and  continue  your  QSO,  Multi- 
Word™-  gives  a  powerful  word  processor  that 
is  tailor- made  lor  multi-mode  communications, 

Custom  QSL  created  with  paint  program 


Get  9  new  ways  of  ha*  iti^  fun 
Don't  settle  for  3  year  old  technology. 
Choose  the  only  multi-mode  that  gives 
you  the  latest  advances  and  all  9  modes. 
Get  9  new  ways  of  having  run  today! 

Software  Pack  gets  you  on  the  air  instantly! 

MFJ  software  packs  with  interface  cable  get 
you  on  the  air  instantly  if  you  use  an  IBM  com- 
patible. Commodore  or  Macintosh  computer. 
Here  arc  some  of  the  programs  available: 

MFJ-1289,  $59.95,  Menu  driven.  Super  IBM 
compatible  program.  See  ad  below  for  details. 

MFJ- 1 282 B,  $39,95.  New  with  multi-gray 
receive  for  Commodore  64/128.  Menu  driven. 

MFJ-12S7.  \24,95.  Macintosh  starter  pack. 

exciting  new  1278  software 

Multi-Gray 
WeFAX  weather 
map  received  on 
16A10  MHz  using 
MFJ  MultiCom 
and  MFJ-1278 
with  multi-gray 
modem. 

can  be  transmitted  by  FAX.  SSTV  or  Packet.  On- 
line help.  RS-232  cake.  Tons  more.  Call  for  free 
MFJ  catalog  for  full  information:  800-647-1800. 

Optional I  MFJ- 1292  digitizer,  H9995 

,  -  *  lets  you  instantly  point,  shoot  and  transmit 
a  video  picture  ~  all  in  one  smooth  sequence 

Transmit  your  very  own  digitized  pictures  all 
over  the  world  by  packet.  FAX  or  SSTV.  MFJ 
MuhiCom™  lets  you  integrate  the  MFJ*  1292 
•'Picture  Perfect"  Video  Digitizer.  $199.05  with 
your  MFJ- 1278  for  shooting  and  transmitting 
your  pictures  in  one  smooth  sequence. 

Nearest  Dealer/Orders:  800-647-1800 

iMFJ  enterprisf:s,  INC. 

Box  494.  Miss.  Slate,  MS  39762 
(60 1)  323-5869:  TELEX:  53  4590 
FAX:  (601)  323-6551;  Jndude  s/h 

making  quality  affordable 

1<WW  MFJ  tUfttfprfcei,  Inc. 
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Letters 


Number  1  on  your  Feedback  card 


From  the  Hamshack 


Barry  Isbelle  KC4IDE,  Richmond 
VA  Wayne,  I  think  you  are  topst  l1ve 
been  a  Tech  for  a  couple  years- 
back  after  being  dumped  by  ARRL's 
"Incentive  Licensing.'1  The  team 
her©  in  Richmond  has  graduated 
60  +  Novices  in  the  last  year!  Most 
instructors  are  Techs.  Keep  pushing 
us  to  give  back  to  the  hobby  that 
gives  us  joy, 

John  Devon  KI6DQ  Okay,  Til  sub- 
scribe! 73  features  superior  writing 
and  a  forward-looking  attitude,  with- 
out forgetting  radio's  past.  Why  is 
there  so  much  "history"  between 
you  and  the  ARRL?  And  how  can 
ham  radio  compete  against  comput- 
ers and  BBSs? 

The  League?  I've  been  on  their  case 
to  be  more  responsive  to  us  mem- 
bers for  40  years,  .  .and  they've 
been  hating  me  for  speaking  up  for 
40 years,  , .  Wayne 

Steve  Baumrucker  WD4MKQ  The 
Nov.  Fire-Ball  and  QRP  articles  were 
both  fun  and  exciting.  It  is  sad  that  in 
this  age  of  illogic  a  man  with  such 
reasonable  views  should  be  cast  as 
"an  unreasonable  man"  (by  himself, 
no  less).  Your  editorials  are  consis- 
tently stimulating,  [give  73creditfor 
prompting  me  to  start  a  ham  radio 
club  at  the  local  middle  school,  It  is  a 
small  contribution,  but  "the  journey 
of  1000  miles  begins  with  the  first 
step/' 

Fin&r  Steve.  Now  how  about  some 
pictures  of  your  club? . , .  Wayne 

Paul  Adams  WB5EVO  Thanks  for 
your  inspiring  editorials  and  a  great 
ham  magazine.  I've  been  licensed 
since  1971,  and  you've  talked  me 
into  trying  just  about  every  phase 
from  CW  to  ATV,  including  RTTY, 
SSTV,  160m  thru  1296  MHz.  Next  is 
packet. 

It's  about  time,  Paul  .    Wayne 

Bill  Weir  KA7DTN,  Flagstaff  AZ 
I've  enjoyed  your  "Never  Say  Die," 
construction  articles,  and  columns 
since  the  mid  '60s,  So  how  come 
your  predictions  and  opinions  al- 
ways seem  right?  Most  educational! 
Keep  up  the  great  work,  gang. 

/  thought  i  was  wrong  once,  but  I  was 
mistaken  . .  Wayne 

Tom  MaynardT  Hinckley  IL  About 
20  years  ago  as  a  Novice  I  remem- 
ber being  amazed  by  Wayne's  au- 
dacious attitude  toward  the  ARRL. 
Now,  having  achieved  enough  suc- 


cess, Tm  getting  back  into  the  hob- 
by and  Wayne  ain't  changed  a 
bit.  After  trying  a  few  Issues  of  the 
other  ham  magazines,  it  seems 
as  if  73  is  the  only  one  worth  buy- 
ing. Thanks,  Wayne,  for  hanging  in 
there  and  making  my  return  a  wel- 
come one. 

So  stop  sniveling  and  get  your  tick- 
et, .  .  Wayne 

Jim  Blizzard  AB4YC,  Alabaster  AL 
Keep  up  the  good  work!  i've  been  a 
ham  since  March  1990,  and  have 
been  buying  your  magazine  off  the 
newsstand  since  February.  It's  fun 
to  read  your  "Never  Say  Die"  each 
month. 

It's  a  shame,  though,  that  you 
have  to  beg,  piead,  and  scream  at 
hams  to  get  off  their  amplifiers  and 
get  busy  sharing  this  exciting  hobby 
with  non-hams.  There  are  so  many 
dimensions  to  ham  radio— some- 
thing for  everyone. 

Fortunately  for  me,  there  is  an  ac- 
tive group  of  hams  where  I  work  (at 
the  phone  company)  who  are  inter- 
ested in  teaching  others  about  ama- 
teur radio.  That's  how  I  became  in- 
volved last  December. 

This  fall  we're  going  to  have  class- 
es for  both  non-hams  and  hams  in- 
terested in  upgrading.  The  class  will 
include  traffic  handling,  packet, 
RTTY,  hands-on  CW,  QSO  practice, 
DXing  and  hints,  and  theory, 

Just  wanted  you  to  know  there  are 
some  of  us  on  the  go. 

Gutless  Dweeb  1NERD  At  the 
ARRL  Forum  at  Boxborough  it  was 
suggested  that  hams  could  pass 
aiong  their  used  magazines  to  their 
local  school  libraries,  hoping  kids 
might  get  exposed  to  'em,  Tom  (W1 
director)  said  it  would  be  better  to 
just  purchase  new  League  materials 
and  donate  them,  Someone  sug- 
gested the  League  should  have  had 
a  booth  at  the  Eastern  States  Expo- 
sition (a  humongous  fair),  since  it  is 
near  HQ.  Price  said  no,  the  hams  in 
California  might  want  them  to  do  the 
same  and  they  can't  be  everywhere. 
So  we're  nowhere.  Instead  of  being 
considered,  every  suggestion  was 
argued  and  defensively  put  down 
with  lame  rebuttals. 

This  reader  is  scared  silly  that  the 
ARRL  may  find  out  who  he  is,  sol  We 
withheld  his  name.  How  does  the 
League  generate  such  utter  terror? 

. . .  Wayne 

Gene  Griggs  N3IEW.  Milford  DE  I 
used  your  20  wpm  tape  and  passed 

the  1 3  wpm  test .  I  have  been  preach- 


ing  your  code  system.  I  hope  your 
shake-up  of  the  music  business  is 
progressing — it's  sorely  needed.  I 
spent  3  years  on  the  road  as  a  pro- 
fessional saxophonist  and  found  it's 
not  how  good  you  are,  but  who  you 
know  that  gets  you  the  breaks.  Love 
the  new  look  of  73  and  read  your 
editorials  first.  Take  care  and  watch 
your  stress  level. 

Give  me  three  years  to  turn  the  mu- 
sic business  around  and  make  it 
safe  for  talented  performers.  . .  for  a 
change ,  .  ■.  Wayne 

Mike  Si  Linda  Simmons  WB9CWE/ 
KA9LWE  As  "900"  telephone  num- 
bers are  getting  more  popular,  we 
were  wondering  if  73  might  set  one 
up  and  charge  around  $5  for  a  trial 
subscription.  This  might  attract 
young  Novices. 

We're  doing  this  with  CD  Review, 
allowing  readers  to  hear  samples  of 
new  CD  releases  and  to  get  a  short 
message  from  me  on  what  I've  been 
doing.  It  takes  a  lot  of  activity  to 
make  a  900  number  pay  off,  and  I 
doubt  we  could  get  enough  ham 
calls  - . ;  but  we'll  set  it  up  and  see 
how  it  goes  as  soon  as  we  can. 

. .  .  Wayne 

Ryan  Lughermo,  Midland  Ml  Uncle 
Wayne,  I  need  your  help  again.  I  ac- 
quired an  Apple  lie  computer,  but 
the  way  the  damned  ham  industry  is, 
everything  is  for  the  IBM.  I  cannot 
find  software  for  all  aspects  of  radio. 
In  these  days  of  much-needed  youth 
in  the  ham  ranks,  how  does  a  college 
student  paying  his  own  way  get  into 
this  hobby  without  paying  an  arm 
and  a  leg?  You  bet  I'm  not  going  to 
buy  an  IBM  (I  can't  afford  it,  anyway!) 
just  to  get  into  ham  radio. 

People  need  to  stop  and  think.  It's 
not  just  the  code  that  discourages 
youth.  How  about  the  cost  of  every^ 
thing?  I  didn't  come  from  a  family 
that  bought  whatever  I  wanted. 
Please  voice  the  opinion  to  manu- 
facturers if  you  get  the  chance.  Your 
voice  is  much  more  respected  in  the 
ham  wo  rid  than  just  a  20-year-old 
college  student's.  Anyway,  if  any  of 
your  readers  has  any  software  for 
the  Appte  lie  computer,  i  need  their 
help. 

Keep  on  writing  those  great  edito- 
rials that  actually  make  people  think, 
as  it's  the  part  of  each  issue  I  read 
first,  even  before  the  table  of  con- 
tents! 

My  quick  scan  of  CompuServe's 
HAMNET  data  libraries  turned  up  a 
few  Apple  programs:  two  CW  train- 
ers, two  MUF  programs,  an  antenna 
design  program,  and  a  toroid  trans- 
former design  program.  I  haven't 
tried  CompuServe's  Apple-specific 
forums,  so  I'm  sure  with  a  bit  of  dig- 
ging you  'II  turn  up  more. 


In  general,  IBM  is  where  the  bucks 
are,  comerciaiiy1  but  it's  never 
stopped  people  from  writing  their 
own  software  and  sharing  it  with  oth- 
ers via  on-line  information  services 
and  BBs.  If  you  see  a  need,  why  not 
fill  it? 

Nuge's  Fearless  Prediction:  You 
won  'f  do  it! 

My  experience  at  Portable  100 
and  PICO  magazines  (primarily  non- 
IBM)  has  been  that,  white  hams  are 
often  the  most  vocal  about  wanting 
certain  programs,  they're  the  least 
likely  to  actually  do  something  about 
writing  them,  If  you'd  care  to  prove 
me  wrong,  you ' d  be  doing  your  fel- 
low Apple-type  hams  quite  a  fa- 
vor. ..NugeWBSGLQ 

Look  in  "Barter  V  Buy. '  There  is 
usually  at  least  one  ad  for  ham  Apple 
software.  Then,  there's  "RTTY 
Loop."  Dr.  Leavey  WA3AJR  has 
mentioned  Apple  software  in  some 
of  his  columns.  You  can  contact  him 
by  letter  or  e-maii 

...  Linda  KAWKM 

Mike  KB2JNB  I  recently  finished 
your  latest  copy  of  73  Magazine  and  I 
thought  it  was  great.  I  was  reading 
the  story  about  kids  in  ham  radio  and 
how  much  they  enjoy  it.  Being  a 
young  amateur  myself r  I  enjoyed 
reading  about  kids  my  age.  Td  like  to 
hear  more  about  this  in  the  future. 

R.R.  De  Jongh  WB7CPT,  Bellevue 
WA  Just  a  few  lines  to  thank  you  for 
73  ,  the  only  real  ham  magazine  left  I 
With  the  demise  of  the  other  New 
Hampshire  offering,  and  the  subse- 
quent substitution  of  something  less 
than  satisfactory,  I  find  that  I  worry 
somewhat  about  73. 1  see  a  trend  in 
73  that  makes  me  somewhat  un- 
easy—the "QSTing"  of  73\  That  is, 
the  increasing  number  of  columns 
and  nontech  articles  and  the  reduc- 
tion of  tech  and  construction  arti- 
cles, I'd  hoped  that  with  the  lack  of 
competition,  you  wouldn't  have  to 
resort  to  all  that  filler,  being 
swamped  with  tech  material.  What 
happened? 

1  still  enjoy  your  editorials  and 
agree  with  about  75  percent  of 
them .... 

While  we  put  as  many  construction 
articles  in  73  as  possible,  not  every- 
one likes  to  sit  down  at  the  work- 
bench with  a  hot  soldering  iron!  We 
tike  to  round  out  each  issue  with  sto- 
ries about  what  people  are  actually 
doing  with  amateur  radio.  We  have 
special  interest  columns  since  there 
are  so  many  facets  of  the  hobby,  and 
I  think  you'll  find  that  many  of  these 
columns  have  construction  hints 
and  projects  in  them,  in  addition  to 
our  regular  articles.  What  one  per- 
son considers  filler  is  another's  fin- 
ing (I  prefer  strawberry)! 

i  .  .  Bill  WB8ELK 
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Number  2  on  your  Feedback  card 


Never  sa  y  die 


Wayne  Green  W2NSD/1 


YourlOU  Is  Due 

Let's  see  a  quick  show  of  hands 
,  . .  how  many  of  you  have  gotten 
some  tun  out  of  amateur  ra- 
dio .  sometime?  How,  one  more 
try.  ,  anyone  actually  learn  any- 
thing of  value  as  a  result  of  the  hob- 
by? Come  on  now,  none  of  that 
furtive,  shifty-eyed,  sullen  silence 
baloney,  I  want  to  see  some  hands. 

Okay,  maybe  you  haven't  done  all 
that  much  in  amateur  radio  .90% 
of  us  haven't.  Maybe  I  haven't  been 
able  (yet)  to  con  you  into  getting  out 
of  your  rut  and  trying  packet,  RTTY, 
SSTVN  QRP,  OSCAR  or  any  of  the 
other  fantastic  things  there  are  to  do 
in  amateur  radio,  but  even  if  you've 
only  taken  advantage  of  1%  of  the 
fantastic  electronic  feast  you  have 
available  to  you,  you  have  a  debt  to 
the  hobby  and  if  s  now  time  to  call 
that  debt.  Your  IOU  is  due. 

Yest  I  see  some  of  you  looking  un- 
easily around,  hoping  maybe  some- 
one else  will  do  what  needs  to  be 
done.  I  know  what  you're  saying. 
You're,  sigh,  loo  busy  with  other 
things.  And  after  all  hamming  is  on- 
ly a  hobby.  Besides,  you're  tired. 
Yes.  I  know,  over  half  of  all  licensed 
amateurs  aren't  active  haven't 
been  in  years  .  so  what's  the  big 
deal? 

"All  right,  already,"  you're  saying 
about  now.  Now  what  does  Wayne 
want  me  to  do?  And  why,  pray  tell, 
should  I  bother?  The  hobby  has  had 
its  ups  and  downs,  but  it's  still  here 
45  years  after  we  got  back  on  the  air 
after  WWII  So  what's  the  big  deal 
now? 

Well,  to  be  truthful,  it  may  be  noth- 
ing at  all . .  .just  another  false  alarm, 
Bui  our  gas  gauge  looks  like  it's  fi- 
nally running  on  empty.  Maybe  it's 
just  broken.  Still,  if  you've  been  ac- 
tive tor  very  long .  .  .I've  been  on  the 
air  for  52  years  now . .  you  know  our 
bands  are  in  the  worst  mess  they've 
ever  been  in.  And  I'm  sure  you're 
aware  that  we  haven't  contributed 
much  in  the  way  of  service  or  tech- 
nology to  pay  for  the  rent  on  our 
bands  in  the  last  25  years. 

It  takes  youngsters  to  make  a 
revolution.  It's  always  the  students 
who  bring  things  to  a  head,  Alas, 
we  have  almost  no  kids  in  ama- 
teur radio  anymore,  so  all  that's  left 
is  us  old-timers.  No  wonder  we 


haven't  had  a  revolution  yet. 

A  corporation  which  so  mis  man* 
aged  its  assets  as  the  League  has 
ours  would  be  facing  takeover 
bids,  or  at  least  a  stockholder  re* 
voir  If  you're  a  member  of  the  ARRL 
you're  a  stockholder.  Say,  is  Wayne 
"bashing"  the  League  again?  No, 
not  yet,  but  I  may ,    .  I  may. 

Three  Mam  Problems 

In  case  your  memory  is  short,  let's 
review  what's  broken  and  needs  1o 
be  fixed.  Yes,  I  know  I've  written 
about  all  this  before. . .  so  what  are 
they?  (1)  We  need  to  clean  up  the 
messes  we've  allowed  to  build  up  on 
our  bands.  (2)  We  need  to  gel  seri- 
ous about  attracting  young  new 
hams.  (3a)  A  WARC  is  coming  next 
year  in  Madrid  and  we're  woefully 
unprepared  to  do  anything  but 
spend  a  lot  of  money  sending  over 
League  vacationers  (3b)  Followed 
by  a  Geneva  WARC  in  1993.  for 
which  we're  equally  unprepared  ex- 
cept for  ARRL  hotel  reservations, 

Those  are  the  problems.  Now, 
how  about  solutions?  Obviously 
there  isn't  much  you  can  do  person- 
ally about  these  miseries.  There  isn't 
even  much  I  can  do  as  an  individu- 
al .  -  .other  than  try  to  get  as  many 
amateurs  as  possible  to  understand 
what's  going  on  and  how  to  go  about 
fixing  things. 

The  fix  is  both  easy  and  difficult. 
The  easy  part  is  your  voting  in  new 
ARRL  directors  in  the  next  ejection 
(they're  re-elected  every  two  years). 
The  difficult  part  is  trying  to  convince 
hard-core  League  members  that 
there's  anything  wrong.  Oh,  they're 
aware  of  how  bad  our  bands  are,  but 
they  seem  to  expect  the  FCC  to 
clean  things  up,  not  the  League.  Self 
policing?  No,  they  don't  think  they 
recall  anyone  promising  the  FCC 
anything  like  that. 

These  old  birds  get  upset  when 
someone  tries  to  tell  them  that  the 
FCC  views  us  as  a  royal  pain.  They 
vaguely  recognize  on  some  level 
that  we're  keeping  commercial  inter- 
ests from  using  billions  of  dollars  of 
desperately  needed  frequencies. 
But  heck,  we've  always  had  'em. 
They  don't  like  to  think  about  the 
commercial  pressures  to  provide 
more  radio  services.  They  know  that 
money  talks,  but  haven't  really  fig- 
ured out  what  this  means  at  the  ITU 


or  with  our  government  in  Washing- 
ton. 

If  you're  an  ARRL  member  but 
don't  want  to  t4gel  Involved"  you  can 
j ust  be  sure  to  not  vote  for  t  he  i  nc  u  n> 
bent  director  in  the  next  election.  If 
you're  a  member  and  feel  you  owe 
more  to  amateur  radio  than  one  vote 
you'll  start  looking  for  someone  to 
get  behind  and  run  for  director  They 
have  to  have  been  a  continuous 
member  for  at  least  four  years  and 
not  be  involved  with  the  ham  indus- 
try. It'll  be  a  plus  if  they  have  some 
business  experience,  something 
which  is  sadly  lacking  with  far  too 
many  current  directors. 

If  you're  not  a  member  you  can  try 
to  get  your  ARRL  friends  and  fellow 
club  members  to  wake  up  and  smell 
the  mess. 

Should  you  join  the  League  and 
try  to  fight  from  within,  as  they  so 
highly  recommend?  You  have  ten 
times  the  power  to  be  heard  before 
they  get  your  money,  Once  they 
have  it,  you've  lost  your  leverage.  If 
they  show  some  signs  of  actually  ac- 
cepting their  responsibility  to  protect 
our  hobby,  then  they're  worth  any- 
thing they  have  the  guts  to  charge. 

As  a  50-year  League  member  I  re- 
ally hate  the  way  they've  allowed  our 
bands  to  deteriorate  For  instance, 
they  should  have  cleaned  up  the 
KV4FZ  and  K1MAN  messes  long 
ago.  And  what  happened  to  their 
promise  to  bring  in  50,000  new 
hams? 

And  how  many  Third  World  coun- 
try leaders  have  ARRL  representa- 
tives visited  recently  in  preparation 
for  WARC? 

You  r  vote  for  a  new  di  rec  tor  i  n  y o  u  r 
division  will  get  the  ball  rolling.  It'll  let 
Tem  know  they  have  to  do  more  than 
just  spend  your  money.  You  demand 
some  service  for  your  dues.  You  owe 
amateur  radio  this  for  the  benefits 
it's  brought  to  you  ,  .and  for  those 
it's  made  available,  even  if  you 
haven't  enjoyed  them. 

What  If  rm  Wrong? 

As  the  old  saying  goes.  I  thought  I 
was  wrong  once,  but  I  was  wrong 
about  that.  Lets  suppose,  though, 
that  this  time  I'm  wrong. .  that  our 
bands  are  peachy.  .  a  model  of 
which  we  can  be  proud  and  not  one 
that  commercial  interests  can  ex- 
ploit. Let's  suppose  that  we  really 
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aren't  just  a  bunch  of  crotchety, 
quarrelsome  old  men,  largely  re* 
tired,  enjoying  a  fun  hobby  in  our  old 
age,  paid  for  by  the  general  public 
and  preventing  them  from  getting 
communications  services  they'd 
pay  billions  to  get.  Let's  suppose 
that  we  really  do  have  thousands  of 
ktds  getting  licenses,  even  though 
we  donTt  see  them  at  hamfests  or 
club  meetings,  or  hear  them  on  the 
air . .  and  they  haven't  shown  up  on 
the  FCC  statistics. 

Let's  suppose  that  the  Third  World 
countries,  the  ones  who  have  the 
most  votes  at  the  ITU,  aren't  mad  at 
past  visiting  American  and  Eu- 
ropean hams  who  have  flaunted 
their  rules.  Let's  suppose  they  are 
aware  of  the  enormous  benefits  am- 
ateur radio  could  bring  to  their  coun- 
try, even  though  no  one  has  ever 
mentioned  it  to  them. .  .and  that 
they  will  be  happy  to  give  up  their 
claims  for  shortwave  broadcasting 
frequencies  and  other  radio  needs. 
Let's  forget  that  since  their  tele- 
phone systems  are  almost  nonexis- 
tent most  businesses  have  to  use  ra- 
dio communications,  for  which 
frequencies  are  desperately  need- 
ed, fve  mentioned  all  these  things 
many  times  before  and  most  of  you 
have  forgotten  them,  so  one  more 
time  should  be  easy. 

Okay,  then  our  hobby  is  hunky- 
dory  and  Tm  a  gloom  and  doom  cur- 
mudgeon for  even  suggesting  the 
ARRL  has  shirked  its  responsibility 
to  manage  things.  Even  so,  what's 
the  possible  harm  if  you  elect  a  new 
director?  One  maybe  with  some  seri- 
ous business  and  marketing  experi- 
ence? Heck,  maybe  even  someone 
who  hasn't  been  an  ARRL  official  for 
the  last  twenty  years.  What  will  it 
hurt? 

Now,  if  that's  ARRL-basrUng, 
please  advise  how  you  figure  that. 
And  have  enough  guts  to  sign  your 
call. 

Your  Biggest  Thrill 

When  I  asked  if  you've  ever  had 
fun  with  amateur  radio,  what  came  to 
mind?  Think  back.  What  was  your 
most  exciting  ham  experience?  I've 
asked  many  hams  this  and  gotten 
some  fascinating  stories.  Now  Vm 
asking  you.  knowing  the  73  readers 
will  enjoy  your  experience  as  much 
as  I. 

How  long  should  the  story  be?  As 
long  as  it  takesT  but  it  you  run  off  at 
the  word  processor  our  editors  will 
cut  you  down  to  size,  If  you  can  send 
a  floppy  along  with  the  hard  copy,  so 
much  the  better.  Don'l  forget  a  pic- 
ture of  yourself  too,  just  in  case  we 
Ihink  the  readers  will  enjoy  your  sto- 
ry. 

Most  of  my  truly  exciting  times 
have  been  while  on  expeditions  I'll 
never  forget  a  minute  of  any  of  'em. 
On  my  firs!,  to  Navassa  in  1958.  it 
was  one  adventure  after  another. 
First  if  was  weathering  a  hurricane  at 
sea.  .  .then  almost  crashing  on  a 
coral  reef.  .  .then  almost  getting 
shot  by  the  Haitian  police. .  then 
having  to  dive  in  shark-infested  wa- 
Continued  on  page  73 


TH-77A 

Compact  2m/70cm  Dual 
Band  HT 

Here's  a  radio  that  deserves  a 
double-take!  The  TH-77A  is  a 
feature-packed  dual  band  radio 
compressed  into  an  HT  package. 
The  accessories  are  compatible 
with  our TH-75,TH-25,  and  TH-26 
Series  radios,  Repeater  and  remote 
base  users  will  appreciate  the  DTMF 
memory  that  can  store  all  of  the 
DTMF  characters  (*,  #,  A,  B,  C,  and  D) 
that  are  usually  required  for 
repeater  functions! 

•  Wide  band  receiver  coverage. 
136-165  (118-165  [AM  mode 
118-136]  MHz  after  modification)  and 
438-449.995  MHz.  TX  on  Amateur 
bands  only.  (Two  meter  section  is 
modifiable  for  MARS/CAP.  Permits 
required.) 

•  Dual  receive/dual  LCD  display. 
Separate  volume  and  squelch  con- 
trols for  each  band.  Audio  output  can 
be  mixed  or  separated  by  using  an 
external  speaker 


•  Cross  band  repeat  function. 

•  Dual  Tone  Squelch  System  (DTSS). 

Uses  standard  DTMF  to  open 
squelch. 

•  CTCSS  encode/decode  built-in. 

•  Forty-two  memory  channels. 

All  channels  odd  split  capable. 

•  DTMF  memory/autodialer. 
Ten  15-digit  codes  can  be  stored, 

•  Direct  keyboard  frequency  entry. 
The  rotary  dial  can  also  be  used 

to  select  memory  frequency, 
frequency  step,  CTCSS,  and  scan 
direction. 

•  Multi-function,  dual  scanning. Time 
or  carrier  operated  channel  or  band 
scanning. 

•  Frequency  step  selectable  for 
quick  QSY.  Choose  from  5, 10, 12.5, 
15, 20,  or  25  kHz  steps. 

•  Two  watts  (1-5  W  on  UHF)  with 
supplied  battery  pack.  Five  watts 
output  with  PB-8  battery  pack  or 
13.8  volts.  Low  power  is  500  mW. 

•  DC  direct-in  operation  from  6.3-16 
VDC  with  the  PG-2W 

•  T-Alert  with  elapsed  time  indicator 

•  Automatic  repeater  offset  on  2  m. 

•  Battery-saving  features. 

Auto  battery  saver,  auto  power  off 
function,  and  economy  power  mode. 


Complete  service  manuals  are  available  for  atf  Kenwood  transceivers  and  most  accessaries 
Specifications  and  features  are  subject  to  change  without  notice  oi  obfigation. 


•  Supplied  accessories; 

Flex  antenna,  PB-6  battery  pack 
(72  V,  600  mAH),  wall  charger,  belt 
hook,  wrist  strap,  keyboard  cover. 

Optional  accessories: 

•  BC-10:  Compact  charger  *  BOH:  Rapid 
charger  »BH-6:  Swivel  mount  •  BT-6:AAA 
battery  case  *  DC-1/PG-2V;  DC  adapter 

•  DC-4:  Mobile  charger  for  PB-10  •  DC-S: 
Mobile  charger  for  PB-6, 7,  9  *  PB-5: 7.2  V, 
200  mAh  NiCd  pack  for  2.5  W  output 

•  PB-6: 7.2  V,  600  mAh  NiCd  pack  •  PB-7: 
7.2  V,  1100  mAh  NiCd  pack  •  PB-S:  12  V, 
600  mAh  NiCd  for  5  W  output  •  PB-9: 

72  Vt  600  mAh  NiCd  with  built-in  charger 

•  PB-11;  12  V,  600  mAh  OR  6  V,  1200  mAh, 
for  5  W  OR  2  W  •  HMC-2 :  Headset  with 
VOX  and  PTT  »  PG-2W:  DC  cable  w/fuse 

•  PG-3R  DC  cable  with  filter  and  cigarette 
lighter  plug  •  SC-28, 29:  Soft  case 

•  SMC-30/31:  Speaker  mics.  •  SMC-33; 
Speaker  mic.  w/remote  control  •  WR-1: 
Water  resistant  bag. 
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The  newTS-950SD  is  the  first 
Amateur  Radio  transceiver  to  utilize 
Digital  Signal  Processing  (DSP),  a 
high  voltage  final  amplifier,  dual 
fluorescent  tube  digital  display  and 
digital  meter  with  a  peak-hold  function 

■  Dual  Frequency  Receive  Function, 

The  TS-950SD  can  receive  two  fre- 
quencies simultaneously. 

•  New!  Digital  AF  filter  Synchronized 
with  SSB  IF  slope  tuning,  the  digital  AF 
filter  provides  sharp  characteristics  for 
optimum  filter  response. 

gh  voltage  final  amplifier 
50  V  power  transistors  in  the  150-watt 
final  section,  resulting  in  minimum  dis- 
tortion and  higher  efficiency.  Full-power 
key-down  time  exceeds  one  hour. 

•  New!  Built-in  microprocessor 
controlled  automatic  antenna  tune 

•  Outstanding  general  coverage 

:eiver  performance  and  sensitivity. 
Kenwood's  Dyna-Mix"  high  sensitivity 
direct  mixing  system  provides  incred- 
ible performance  from  100  kHz  to 
30  MHz.  The  Intermodulation  dynamic 
range  is  105  dB. 

•  Famous  Kenwood  Interference 
reduction  circuits  SSB  Slope  Tuning, 
CW  VBT  (Variable  Bandwidth  Tuning), 
CW  AF  tune,  IF  notch  fitter,  dual-mode 
noise  blanker  with  level  control,  4-step 
RF  attenuator  (10, 20t  or  30  dB),  switch- 
able  AGC  circuit  and  all-mode  squelch. 

nanua^s  are  available  to/  aw  Ken  wood 
tnnsoA  &  most  ^cc^ 

ectftasflon^  fern.  a/ige 
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Ultimate 
Signal. 


Dig/tat  S/gnaf  Processing 


Without  DSP  With  OSP 

•  Digital  Signal  Processor  DSP  is  a 

state-of-the-art  technique  that  maxi- 
mizes your  transmitted  RF  energy 


•  High  performance  IF  filters  built-in* 

Select  various  filter  combinations  from 
the  front  panel  For  CW.  250  and  500  Hz, 
2,4  kHz  for  SSB,  and  6  kHz  for  AM.  Filter 
selections  can  be  stored  in  memory! 

•  MutthDrive  Band  Pass  Filter  (BPF) 
circuitry.  Fifteen  band  pass  filters  are 
available  in  the  front  end  to  enhance 
performance. 


•  Built  ■  m  TCXO  for  the  higher 

•  Built*  in  electronic  keyer 

•  100  memory  chanm      Store  inde- 
pendent transmit  and  receive  frequen- 
cies, mode,  filter  data,  auto-tuner  data 
and  CTCSS  frequency 

•  Digital  bar  mete 

Additional  Featur         Built-in  inter- 
face  for  computer  control  i  Program- 
mable tone  encoder  *  Built-in  heavy 
duty  AC  power  supply  and  speaker 
'Adjustable  VFO  tuning  torque 

•  Multiple  scanning  functions 

•  MC-43S  hand  microphone  supplied 
Optional  Accessories 

•  DSP-10  Digital  Signal  Processor  * 

•  S02  TCXO  *    VS-2  Voice  synthesizer 

•  YK-88C-1 500  Hz  CW  fitter  for  8.83  MHz  IF* 

•  YG-455C-1  500  Hz  CW  filter  for  455  kHz  IF* 

•  YK-88CN-1 270  Hz  CW  filter  for  8  83  MHz  IF 

•  YG-455CN-1  250  Hz  CW  fitter  for  4 55  kHz  IF* 

•  YK-88SN-1 18  kHz  SSB  filter  for  8.83  MHz  IF 

•  YG-455S-1  24  kHz  SSB  filter  for  455  kHz  IF* 

•  SP-950  External  speaker  w/AF  filter 
SM-230  Station  monitor  w/pan  display 

•SW-2lOOSWR/power  meter 
TL-922A  Linear  amplifier  (not  for  QSK) 

•  BuilHn  for  theTS-950SD 
f  Optional  for  theTS-9505 
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ARRL  bulletins  and  will  not  exchange  other 
bulletins  (such  as  NEBBS  or  ALLBBS  types). 
Users  are  requested  not  to  make  W1  AW  their 
"home"  BBS.  TNX  Zero  Beat,  Nov,  '90  issue. 


Photo  A.  At  the  1990  Space  Symposium  in 
Houston,  Texas,  the  AMSA  T  Board  of  Direc- 
tors presented  Andy  MacAtfister  WA5ZIB  with 
an  award  for  promoting  amateur  satellite  oper- 
ation through  his  "Hamsats"  column  in  73 
Magazine.  See  his  report  on  the  symposium  in 
this  issue* 


In  February,  Time's  Up 

Last  summer  the  FCC  requested  20-me- 
ter nets  involved  in  frequency  and  operat- 
ing disputes  to  come  up  with  their  own  ideas 
to  solve  the  problem.  By  late  fall,  five  net  man- 
agers had  responded  and  others  were  asking 
tor  more  time.  The  FCC  set  a  deadline  of 
February  1,  1991  for  those  nets  to  present 
their  ideas  and  plans.  The  hope  is  that  the 
amateurs  involved  will  be  able  to  solve  their 
own  problems,  otherwise  the  FCC  might  be 
forced  to  act. 

The  ARRL  states  that  the  three  main  areas 
of  dispute  are  resolvable  by  enforcement  of 
existing  FCC  regulations.  These  areas  m- 
ciude  specific  illegal  activities:  third-party  traf- 
fic when  there  is  no  third-party  agreement  be- 
tween countries;  malicious  interference;  and 
one-way  broadcasts  which  go  beyond  accept- 
ed norms  for  transmission  on  the  amateur 
bands.  If  the  amateurs  cannot  engage  in  rea- 
sonable discussions  to  solve  these  matters 
among  themselves,  the  FCC  may  be  forced  to 
develop  and  enforce  restrictive  rules  and  reg- 
ulations that  would  hurt  the  entire  Amateur 
Radio  Service.  TNX  B-N-T  Bulletin ,  Vol  79. 
issue  10. 


W1  AW  Packet  BBS 

The  ARRL  has  reinstated  its  packet  radio 
BBS,  W1  AW -4,  after  more  than  a  year  off  the 
air.  The  system  uses  Kenwood  radios, 
Kamtronics  TNCs,  MSYS  multiconnect  BBS 
software,  and  a  Tandy  1000.  donated  by 
Tandy, 

The  system  is  currently  on  145.01  MHz  with 
a  backbone  for  forwarding  on  221.05  MHz. 
The  system  is  primarily  for  dissemination  of 


Pays  for  Itself 


MARS  is  saving  soldiers  and  their 
families  $5.2  million  per  year,  and  the  Army 
S31.5  million,  according  to  the  U.S.  Army 

Information  Systems  Command  in  Fort 
Huachuca.  Arizona.  Robert  Sutton,  Chief  of 
the  Army's  Military  Affiliate  Radio  System 
(MARS),  says  that  these  statistics,  compiled 
before  Desert  Shield,  could  now  be  higher. 
Thirty -three  Army  MARS  stations  are  operat- 
ing in  Saudi  Arabia,  making  about  150-200 
phone  patches  a  day,  "Army  MARS  operators 
have  also  processed  over  4t200  MARS* 
grams,"  says  Sutton.  The  MARS  network  con- 
sists of  233  military  and  3,800  HF  amateur 
radio  stations. 

The  primary  purpose  of  MARS,  dating  back 
to  1925,  is  to  serve  as  an  alternate  means  of 
communication  during  emergencies.  For  ex- 
ample* in  recent  years,  MARS  volunteers  par- 
ticipated in  emergency  communications  dur- 
ing both  the  San  Francisco  earthquake  and 
Hurricane  Hugo.  During  peaceful  timest 
MARS  contributes  to  the  considerably  impor- 
tant task  of  maintaining  the  morale  and  wel- 
fare of  troops  and  their  families,  TNX  Robert 
Sutton  and  Diana  Hawkins. 


Callsign  Changes 

It  seems  there  is  not  a  limit  to  the  number 
of  times  a  licensee  can  change  callsigns. 
says  Ray  Adams  N4BAO  of  the  Western  Caro- 
lina ARS*VEC  A  new  cailsign  is  available  to 
any  licensed  amateur  for  the  asking. 

The  FCC  has  always  had  a  policy  of  issuing 
another  callsign  in  exchange  for  any  cailsign 
the  licensee  considered  obscene.  Showing 
that  a  callsign  is  obscene,  however,  may  de- 
pend on  person  at  perception  and  interpreta- 


tion. To  avoid  being  accused  of  favoritism,  the 
FCC  changed  the  policy  to  cover  the  issuance 
of  a  new  callsign  to  any  licensed  amateur  who 
asked. 

The  licensee  cannot  choose  what  the  new 
cailsign  will  be,  however;  the  block  it's  drawn 
from  is  determined  by  the  class  of  license  the 
applicant  holds  at  the  time  of  filing.  TNX  The 
Magnolia  Report,  VoL  III.  No.  70. 


Nomadness  at  WESCON/90 

Technological  wizard  and  writer  Steve 
Roberts  N4RVE,  who  has  contributed  many 
articles  to  73Magazinem  the  past  three  years, 
appeared  at  WESCON/90  in  the  Anaheim 
Convention  Center  last  November.  Roberts 
has  spent  the  last  seven  years  combining 
eclectic  technology  and  interests— ham  gearT 
computers,  solar  power,  bicycles,  and  a  love 
of  writing  and  traveling— into  a  working 
lifestyle  of  "nomadness,'  As  a  high-tech 
nomad,  N4RVE  has  computed  and  hammed 
across  America,  first  from  his  Winnebtko,  and 
now  from  the  Behemoth,  his  new  recumbent 
bicycle. 

After  seven  years.  Nomadic  Research  Labs 
boasts  well  over  100  corporate  sponsors, 
such  as  OrCAO,  Hewlett-Packard,  Apple 
Computer,  and  Sun  Microsystems.  From  the 
Behemoth's  computer  systems.  Roberts  does 
bike-top  publishing,  word  processing,  satellite 
operation  sound  editing,  and  graphics,  TNX 
Kathryn  Botsford  of  OrCAD. 


A  Ham  At  Last! 


"I'm  finally  a  licensed  radio  amateur,  and 
one  happy  ham!'*  After  25  years  in  network 
television,  wefl-known  meteorologist  Gordon 
Barnes  is  on  the  air.  With  the  help  and  encour- 
agement of  many  ham  friends.  Barnes  began 
studying  in  the  fall  of  1989,  and  received  his 
license  in  early  1990.  His  first  contact  was  with 

Dave  Jackson  G0EGG  in  England. 

Continued  on  page  8 


Photo  8>  A  MARS  operator  coordinates  a  radio  net  with  affiliate  MARS  members. 
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Photo  C.   Gordon   Barnes 
KC40CA,  a  ham  at  fast! 
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Continued  from  page  7 

Gordon  KC40CA  be- 
came interested  in  radio 
while  growing  up  in 
Bermuda  during  World 
War  1L  A  long-wire  and 
Hailicrafter  S-38  receiv- 
er kept  him  and  his 
brother,  Pete,  informed 
on  world  events.  Before 
long,  they  had  raised  an 
antenna  farm  among 
the  cedars  Says 
Barnes,  "The  radio 
served  as  an  education- 
al device.  This  is  how  my 
brother  and  I  learned 
about  sports  .  ,  .  (hey 
were  broadcasting  into 
countries  where  our 
men  were  fighting,  and 
knowing  that  many  for- 
eigners would  be  listening  for  the  first  time, 
they  took  time  and  pride  in  explaining  the 
game .  ...  It  was  just  great!" 

Barnes,  who  worked  with  C8S,  WUSA-TV, 
and  WFLA-TV,  had  his  own  syndicated  weath- 
er network,  and  he  also  served  as  a  weather 
consultant  for  many  private  and  publicly- 
owned  companres.  A  "weatherholic"  whose 
predictive  talents  show  the  highest  rates  of 
accuracyT  Barnes  feels  that  nearly  every  ser- 
vice and  product  is  affected  by  the  weather. 
TNX  Kathenne  S.  Barnes 


A  Tale  of  Two  Stations 

Stations  WWV  and  WWVH  are  both  oper- 
ated by  the  National  Institute  of  Standards 
and  Technology.  They  both  broadcast  the 
time  of  day  and  standard  time  intervals,  mar- 
itime storm  information,  omega  reports,  and 
geophysical  alerts.  Both  broadcast  AM  (DSB) 
10  kW  on  2.5.  5,  10.  and  15  MHz,  with  WWV 
also  on  20  MHz.  WWV  is  located  at  Fort 
Collins,  Colorado,  and  WWVH  is  located  in 
Kauai,  Hawaii.  All  of  WWV"s  antennas  are  om- 
nidirectional half-wave  dipoies,  white  WWVH 
has  half-wave  phased  verticals  with  acardioid 
pattern  aimed  at  the  west 

WWV's  announcer  is  male  and  WWVH's 
announcer  is  female.  On  WWV,  there's  no  tick 
on  the  29th  and  59th  seconds;  on  WWVH,  it's 
silent  at  seconds  00  and  3-flL  Both  stations 
broadcast  a  440  Hz  tone  (the  musical  note 
"AM  above  "middle  CT,)f  for  chart  recorders 
and  other  automated  devices,  once  each 
hour — on  WWV,  3  minutes  past  the  hour;  on 
WWVH,  1  minute  past  the  hour. 

For  propagation  forecasts,  hams  can  use 
the  geo-alerts  broadcast  from  WWV  only  at  18 
minutes  past  each  hour  and  updated  every 
three  hours  at  0000,  0300,  etc.  These  alerts 
contain  information  on  the  solar  flux  index 
measured  daily  at  1760  UTC  in  Ottawa, 
Canada;  and  the  current  K-index  (distrubance 
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of  the  earth's  magnetic  field) 
along  with  past  and  predicted 
24-hour  activity. 

If  you  can't  receive  WWV  on 
your  rig,  you  can  call  (303) 
499-7111  anytime  and  hear 
the  same  information.  For 
more  information  on  WWV  and 
WWVH,  write  The  National  In- 
stitute of  Standards  and  Tech- 
nology, 2000  East  County 
Road  58,  Fort  Collins  CO 
80542,  TNX  Kettle  Drums,  Vol 
XVtt  Nos.  W  &  11,  Also,  the 
Broward  Amateur  Radio  Club 
Bulletin  of  October  "90  (Pem- 
broke Pines,  Florida)  has  an 
excellent  article,  "WWV  Solar 
Activity  Reports/'  by  Wally  Or- 
Itdge  W3PAE. 


radio  40  meter  band  be  shifted  to  6900-7200 
kHz  (international  broadcasters  would  get  a 
separate  7200-7400  exclusive  allocation, 
possibly  to  7525  kHz).  Second,  the  FCC  pro- 
poses that  Low  Earth  Oribiting  Satellites 
(LEOs)  use  930-931  MHz  uplink  and  420-421 
MH2  downlink.  Third,  the  FCC  recommends  a 
satellite/digital  sound  service  that  would 
provide  quality,  wide-area  service  for  mobile 
radio  receivers;  it  is  looking  at  728-788  MHz, 
1493-1525  MHz,  and  2390-2450  MHz  (in  the 
amateur  spectrum). 

Further  changes  are  probable  before 
WARC  '92.  At  WARC,  each  nation  will  have 
one  vote,  In  the  past,  FCC  recommendations 
have  carried  weight  with  WARC  delegates. 
WARC  agreements  must  be  ratified  by  the 
U.S.  Senate  to  become  effective  in  the  United 
States.  TNX  Balanced  Modulator. 


WARC  Proposals 

The  FCC  released  its  Second  Notice  of 
Inquiry  concerning  possible  recommenda- 
tions ft  might  make  at  the  1992  World  Admin- 
istrative Radio  Conference  in  February  1992, 
Before  compiling  this  report,  known  as  Gener- 
al Docket  89-554,  the  FCC  considered  com- 
ments on  frequency  spectrum  needs  from 
over  50  organizations,  including  the  ARRL 
NASA,  Motorola,  UPS.  the  Voice  of  America. 
and  the  National  Association  of  Broadcasters. 
Three  recommendations  affect  amateur  radio 
frequencies  that  WARC  has  the  power  to  reas- 
sign. 

First,  the  FCC  proposes  that  the  amateur 


Satellite  News 


OSCAR- 13  may  only  have  two  more 
years  to  orbit  the  earth,  .  .  or,  according 
to  others,  its  orbit  will  correct  itself  due  to 
factors  not  entirely  known.  Many  believe 
AMSAT  will  come  up  with  a  replacement.  The 
1995  launch  date  for  Phase  ill  for  a  geo- 
syncronous  orbit  hamsat,  operable  24  hours 
a  day,  has  been  postponed  indefinitely  due 
to  the  high  cost  of  such  a  mission.  AMSAT  has 
sent  out  a  notice  via  ARRL  requesting  that, 
due  to  inadequate  solar  panel  illumination, 
the  OSCAR  10  transponder  not  be  used  until 
further  notice.  (Check,  as  this  may  have 
changed  by  the  time  this  magazine  is  on  the 
newsstands.) 


Photo  D,  Guardian  Angel  Julio  Rivera  learns  more  about  ham  radio  after  delivering  some  last 
minute  pointers  to  Joe  Fairclough  WB2JKJ,  president  of  the  Radio  Club  of  JHS  22.  Last 
Halloween,  the  "22  Crew'*  initiated  "SAFE  HOME"  to  escort  club  members  and  other  young- 
sters to  and  from  school,  They  are  coordinating  the  operation  on  a  Manhattan  220  MHz  repeater. 
With  Angels  for  advisers,  the  Crew  will  make  it  safe  for  hundreds  of  young  people  who  want  to  be 
hams 
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High  Precision 
Frequency  Standard 

Use  your  TV  set  as  a  laboratory  standard! 


by  Gardner  Johnson 


Oi  ne  of  Murphy's  laws  of  electronics  is 
that  **no  other  display  looks  as  con- 
vincing as  a  digital  display,  no  matter  how 
wrong  it  is,"  Your  handheld  or  laboratory 
counter  or  digitally -tuned  communication 
equipment  can  easily  become  an  example  of 
this,  unless  it  has  been  calibrated  recently. 

The  problem  is  that  the  precision  of  such 
equipment  can  be  no  better  than  the  precision 
of  the  internal  time  base.  When  the  time-base 
frequency  drifts.  all  of  the  indications  or  tun- 
ing frequencies  drift  in  direct  proportion.  Al- 
most all  counter-type  instruments  use  a 
quartz  crystal-controlled  oscillator  as  the 
time  base,  and  unfortunately,  they  do  drift 
with  time  as  the  crystal  ages.  Drift  also  re- 
sults from  changes  in  crystal  and  component 
temperatures,  supply  voltage  variations,  and 
the  aging  of  other  frequency-determining 
components. 

The  changes  may  not  be  significant  for 
some  equipment,  such  as  a  digitally-tuned 
AM  radio,  but  a  seven-  or  eight-digit  counter 
or  a  VHF  communications  system  is  another 
story!  An  independent  source  of  precisely 
known  frequency  is  needed  to  verify  the  ac- 
curacy of,  or  to  calibrate,  the  digital  equip- 
ment. In  many  cases,  the  same  is  needed  for 
analog  equipment,  such  as  in  calibrating  the 
sweep  circuits  of  an  oscilloscope,  Better  yet, 
this  frequency  source  should  be  widely  avail- 
able and  cheap. 

TV  Network  Standards 

Every  color  TV  receiver  tuned  to  a  pro- 
gram originating  at  one  of  the  four  major 
U.S.A.  networks  has  at  least  two  such  fre- 
quencies present  internally.  One  of  these  is 
the  color-burst  frequency  of  3.57954545454 
MHz  (3.58  MHz),  The  other  is  the  horizontal 
sweep  frequency  of  15.7342657343  kHz 
(15,7  kHz).  In  the  early  days  of  color  TVt 
they  decided  each  network  would  phase- lock 
these  two  frequencies  to  use  the  5  MHz  out* 
put  of  a  rubidium  frequency  standard  at  the 
network's  master  control  station  to  ensure  the 
desired  accuracy  of  color  reproduction.  The 
rubidium  standards  have  a  rated  maximum 
frequency  drift  of  one  pan  in  JO  to  the  1  Ith 
power  per  month.  In  perspective,  this  is  ap- 
proximately 10,000  times  better  than  the  typ- 
ical received  accuracy  of  the  WWV  short- 
wave signals  (the  equivalent  of  one  second  in 
3)  centuries!) 

The  remarkable  thing  about  the  simple 


Photo  A.  Tfie  high-precision  frequency  stan- 
dard in  operation,  (place  the  loopstick  near 
the  TVs  horizontal  output  transformer) 


Photo  B.  Hie  ferrite  loopstick  antenna  is  de- 
signed for  maximum  pickup  of  the  TV  set 's 
15. 7  kHz  horizontal  sweep  frequency. 

equipment  shown  in  Photo  A  is  that  by  taking 
advantage  of  the  characteristics  of  phase- 
locked  loops  (plls),  it  creates  a  one-mega- 
hertz calibration  signal  having  essentially  the 
same  long-term  precision  as  the  network  ru- 
bidium standards.  Adding  decade  dividers  to 
the  unit  permits  measurement  of  the  frequen- 
cy differences  among  the  four  major  network 
rubidium  standards!  Since  the  standards  are 
of  unequal  ages,  they  differ  by  several  parts 
in  ten  to  the  1 1th  power.  The  only  other 
equipment  used  to  accomplish  the  measure- 
ments, besides  an  ordinary  color  TV  receiv- 
er, was  a  very  well-aged  (1965)  H-P  5248L 
electronic  counter  purchased  complete  with  a 
time- interval  plug-in  for  $37  at  a  ham  swap- 
meet. 
Programs  from  ABC,  CBS,  and  NBC  are 


frequently  interrupted  by  locally  originated 
commercials  which  do  not  have  rubidium  fre- 
quency standard  precision,  it's  unfortunately 
necessary  to  keep  one  eye  (or  ear)  attentive  to 
their  program  material  so  that  the  interrup- 
tions can  be  excluded  from  any  measurement 
periods,  PTL  transmissions  are  rarely  inter- 
rupted and  maintain  a  frequency  near  the 
mean  of  the  other  networks. 

Just  a  PLL 

The  circuit  I'm  going  to  describe  is  a  sim- 
ple PLL.  It  picks  up  a  sample  of  the  horizontal 
sweep  signal  of  a  color  TV  receiver  thafs 
tuned  to  a  network  program,  then  phase-locks 
a  voltage<ontrolled  oscillator  (VCO)  to  the 
sample,  using  the  frequency  ratio  4004  to  63. 
This  yields  the  desired,  very  precise  one- 
megahertz  output  frequency. 

Figure  1  is  a  block  diagram  and  Figure  2  is 
the  schematic  for  the  simplified  frequency 
standard.  The  15.7  kHz  pickup  coil  is  a  fer- 
rite loopstick  antenna  tuned  to  the  horizontal 
sweep  frequency  of  an  operating  TV  receiv- 
er. By  picking  this  signal  up  magnetically 
from  outside  the  TV  set's  cabinet,  direct  con- 
nection to  the  wiring  inside  the  cabinet  is 
avoided,  This  is  a  major  safety  consideration, 
as  it  rules  out  use  of  the  much  weaker  3.58 
MHz  signal.  Many  TV  receivers  have  the 
chassis  connected  to  one  side  of  the  power 
line— you  guess  which  side!  The  resonant 
loopstick  circuit  has  a  Q  of  over  400,  so  it  also 
acts  as  a  very  effective  filter  for  the  undesi  red 
signals  prominent  in  or  near  an  operating  TV 
receiver. 

The  15.7  kHz  signal  picked  up  by  the  loop- 
stick  is  an  excellent  sine  wave  for  eliminating 
other  frequencies,  but  it's  not  ideal  for  oper- 
ating the  digital  circuits  which  follow.  The 
Schmitt  buffers  square  up  this  sine  wave 
without  appreciably  loading  the  tuned  circuit, 
and  they  drive  the  CMOS  40 103  divide-by-63 
stage  which  follows. 

The  40103  divider  has  eight  flip-flops 
which  can  be  arranged  to  divide  an  incoming 
pulse  train  by  any  number  from  2  to  255,  As 
used  here,  it  divides  the  15.7  kHz  square 
wave  signal  from  the  Schmitt  buffers  by  63  to 
provide  the  249.750249750  Hz  (250  Hz) 
"reference  signal*  to  pin  14  of  the  4046 
phase  detector  which  follows,  250  Hz  was 
chosen  as  the  reference  signal  because  it's  the 
greatest  common  divisor  of  both  the  high 
precision  15,7  kHz  signal  from  the  loopstick 
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Figure  1.  Block  diagram  of  the  frequency  standard  setup. 


and  the  one -megahertz  VCO  signal  that  pro- 
vides the  unit's  output. 

The  one-megahertz  VCO  is  one  of  a  num- 
ber of  separate  functions  physically  located 
on  ihe  4046  phase  detector  chip.  The  4046 
VCO  is  a  well-engineered  square-wavc  RC 
oscillator  with  useful  harmonics  up  through 
the  shortwave  bands.  You  can  make  it  oscil- 
late at  any  frequency  from  less  than  one  hertz 
to  over  two  megahertz  by  choosing  the  proper 
external  capacitor,  two  resistors,  and  a  con- 
trol voltage. 

The  capacitor.  C6,  ami  one  resistor,  R5t 
determine  the  frequency  of  oscillation  when 
the  control  voltage  equals  the  supply  voltage. 
Resistors  R7  plus  R8  determine  the  frequency 
of  oscillation  when  the  control  voltage  is  ze- 
ro. By  varying  the  control  voltage  between 
zero  and  the  supply  voltage,  you  can  vary  the 
oscillation  frequency  linearly,  from  the  lower 
to  the  higher  of  these  two  frequencies. 

For  the  present  application,  the  capacitor 
and  the  three  resistors  have  been  chosen  to 
yield  an  oscillation  frequency  of  (me  mega- 
hertz when  the  control  voltage  is  equal  to  half 
the  supply  voltage.  Any  deviation  from  the 
desired  one  megahertz  is  then  corrected  by  a 
corresponding  change  in  the  control  voltage. 

The  one-megahertz  output  of  the  VCO  is 
passed  through  two  Schmttt  buffers  for  isola- 
tion, then  fed  into  a  4059  divider.  The  ver- 
satile 4059  IC  can  be  connected  to  divide  an 
incoming  pulse  train  by  any  number  from  3  to 
21,327.  Used  here*  it  divides  the  onc-mega- 
hcrtz  input  from  the  buffers  by  4004  to 
provide  the  250  hertz  "signal  input"*  to  pin  3 
of  the  phase  detector.  If  the  VCO  frequency 
shifts  ever  so  slightly  up  or  down  from  one 
megahertz,  the  250  hertz  signal  frequency 
will  increase  or  decrease  in  proportion. 

Phase  detector  2  of  the  4046  compares  the 
arrival  times  of  the  leading  edges  of  the  two 
250  hertz  signals,  and  outputs  a  signal  that, 
after  filtering*  varies  with  the  fraction  of  a 
cycle  by  which  the  two  leading  edges  do  not 
coincide-  When  the  edges  match  perfectly, 
the  filtered  DC  output  is  equal  to  half  the 
supply  voltage.  If  the  one-megahertz  oscilla- 
tor drifts  lower  in  frequency,  the  pulses  from 
the  4059  divider  will  begin  to  arrive  later,  and 
the  filtered  DC  output  of  the  detector  will 
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increase,  again  in  proportion.  By  applying 
the  filtered  output  of  the  phase  detector  to  the 
control  voltage  terminal  of  the  VCO,  the  fre- 
quency of  the  VCO  can  thus  be  locked  to  the 
frequency  of  the  TV  receiver  horizontal 
sweep.  Although  this  part  of  the  operation  is 
analog  in  nature,  it  is  enclosed  within  the 
overall  digital  loop,  which  maintains  the  nec- 
essary system  long-term  precision. 

The  RC  filter  performs  two  important 
functions.  First*  it  filters  out  the  250  hertz 
(and  any  other)  noise  present  on  the  output 
of  the  phase  detector.  If  this  noise  reaches 
the  VCO,  it  would  frequency-modulate  the 
VCO  output,  thereby  degrading  the  short- 
term  accuracy  of  the  output  signal.  The 
long-term  accuracy,  however,  would  not  be 
affected. 

Secondly,  the  circuit  includes  a  feedback 
loop  around  the  VCO.  This  loop  requires  the 
usual  ampliiide  and  phase  stabilization  if  it  is 
to  lock  up  very  rapidly  with  no  tendency  to 


overshoot  or  oscillate.  The  simple  4-element 
filter  used  here  does  both  jobs  well,  and  a 
nearby  "Hi-Fi' '  broadcast  band  receiver  can 
detect  no  modulation  on  or  near  the  one- 
megahertz  output  signal. 

Building  the  Circuit 

The  prototype  was  built  on  a  leftover  scrap 
of  pad-pcr-hole  circuit  board,  but  ordinary 
periboard  works  just  as  welK  I  cut  the  board 
to  form  a  new  cover  for  a  3M  x  6"  plastic 
project  box  that  encloses  the  wire-wrap  con- 
nections, and  I  used  turret  lugs  for  mounting 
the  few  small  parts  on  the  top  of  the  board. 
The  lugs  were  staked  in  place,  but  press- in 
plastic  based  terminals  are  a  good  alternative. 

Parts  layout  is  not  at  all  critical,  except  that 
the  grounded  end  of  the  loopstick  should  be 
located  near  the  end  of  the  unit  so  that  you  can 
put  it  against  the  back  of  a  TV  set,  if  neces- 
sary, for  maximum  pickup.  The  loopstick 
should  also  be  located  at  least  an  inch  away 
from  other  metallic  objects,  as  they  may  de- 
grade its  Q,  The  loopstick  in  Photo  B  is 
supported  by  inserting  the  ends  in  holes 
drilled  halfway  through  two  phenolic  blocks. 
[Ed.  Note:  An  etched  and  drilled  PC  board  is 
available  which  should  help  ease  the  con- 
struction process  (see pans  list* 

If  you  decide  not  to  use  the  PC  board  lay- 
out, you  can  wire-wrap  everything  onto  pert- 
board.  Wiring  is  ooncritical.  except  thai  the 
RC  filter  leads  should  be  connected  directly 
to  the  4046  socket  pins  in  order  to  keep  the 
VCO  control  signal  as  clean  as  possible.  Wir- 
ing was  fast  and  easy,  using  30  gauge  insulat- 
ed wire-wrap  wire  and  an  inexpensive  hand- 
wrapping  wand.  One  ancient  truth  was 
rvlcarned  the  hard  way,  however:  Never, 
never,  never  buy  wire-wrap  sockets  with 
short  two- wrap  pins,  no  matter  how  high  the 
quality  or  low  the  price! 

The  equipment  only  requires  about  12  mil- 
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Figure  2.  Schematic  for  the  frequency  standard \ 
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Uamperes  (mA)  of  well-fil- 
tered, regulated  12- volt  DC 
power*  A  1 .2  ampere  wall- 
plug  computer  surplus  pow- 
er supply  fused  for  the  pro- 
totype) is  100  limes  larger 
than  you  need.  You  can  easi- 
ly assemble  a  small  supply, 
using  the  many  plans  in  hack 
issues  of  73  Magazine  if  sur- 
plus is  not  available  in  your 
area.  The  supply  voltage 
doesn't  have  to  be  exactly  12 
volts  DC;  you  can  use  your 
shack's  13.8  volt  DC  power 
supply  as  well. 

Checkout 

Recheck  your  wiring 
carefully,  then  apply  the  12- 
volt  DC  power.  If  there's  no 
smoke,  and  power  appears 
only  on  the  correct  socket 
contacts,  mm  the  power  off. 
With  the  power  off,  insert 
the  four  ICs.  To  prevent 
E5D  damage,  keep  one  fin- 
gertip on  the  ground  termi- 
nal while  handling  the  ICs. 

Set  the  two  trim  resistors 
at  mid-scale  and  reapply  the 
power.  Next,  place  the  unit 
close  to  the  back  of  an  oper- 
ating color  TV  receiver  and 
connect  a  50  microampere 
(\iA)  DC  meter  from  TP-1 
to  ground.  (Almost  any  mul- 
timeter will  serve  if  scion  its 
lowest  voltage  or  current 
range,)  Adjust  the  trimmer 
capacitor  for  the  peak  meter 
indication.  The  peak  will  be- 
very  sharp  due  to  the  high 
loopstick  {>, 

Explore  the  vicinity  of  the 
back  and  sides  of  the  TV  re- 
ceiver w  ith  the  unit  to  locate 
the  spot  providing  max- 
imum pickup.  Next,  discon- 
nect the  sensitive  meter  and 
connect  a  0-15  volt  meter 
from  TP-2  to  ground,  If  the 
loopstick  is  picking  up  enough  signal  to  oper- 
ate the  phase  detector,  the  voltage  at  TP-2 
will  be  about  G. 2  volts, 

Excessive  loopstick  signal  could  overload 
the  buffer*  so  slowly  move  the  unit  away  until 
the  TP-2  voltage  jumps  to  1 1 ,8.  which  indi- 
cates insufficient  signal.  Move  the  unit  about 
an  inch  closer  to  the  point  of  maximum  pick- 
up, and  leave  it  there.  You  can  simplify  this 
part  of  the  checkout  procedure  if  you  have  an 
oscilloscope.  Connect  the  scope  from  the  tap 
on  the  loopstick  to  ground,  adjust  the  capaci- 
tor for  maximum  signal,  and  position  the  unit 
fOF  12  volts  pcak-to-peak.  This  gives  the  de- 
sign center  condition  (when  using  a  12  volt 
supply),  but  the  unii  will  operate  satisfactori- 
ly over  a  wide  range  of  loop  signal  strengths 
as  long  as  the  TP-2  voltage  remains  below 
half  a  volt. 

The  unit  should  be  providing  a  very  good 
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FigureS,  PC  board  foil  patient. 
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lion,  the  loop  filter  is  at 
fault,  possibly  due  to  dried- 
out  or  leaky  capacitors  or 
ground  loops  in  the  filter 
wiring,  A  spectrum  analyzer 
is  even  better  than  a  broad- 
cast band  receiver  for  trou- 
bleshooting, but  if  you  have 
a  spectrum  analyzer,  you 
undoubtedly  need  no  further 
suggestions! 

The  VCO  frequency-con- 
trol voltage  at  TP-3  is  be- 
tween 2  and  10  volts  dur- 
ing normal  circuit  opera- 
tion, [f  the  TP-3  voltage 
drops  to  a  few  tenths  of  a 
volt,  it  indicates  that  the 
phase-locked  loop  is  not 
locked.  In  that  case,  the  un- 
controlled output  frequency 
will  drop  to  around  700 
kHz,  It's  good  to  give  the 
TP-3  voltage  a  quick  check 
a  minute  or  two  before 
making  an  important  mea- 
surement, TP-3  is  a  very 
high-impedance  point,  and 
leaking  loop  filter  capaci- 
tors, or  connecting  an  ordi- 
nary multimeter,  will  result 
in  250  hertz  modulation  of 
the  one-megahertz  output. 


I  ce      1 


Figure  4.  Pans  Placement. 

one-megahertz  output  signal  at  this  point,  but 
the  trimming  resistor  adjustments  should  still 
be  optimized  for  the  particular  4046  in  use, 
since  the  VCO  sections  vary  a  great  deal  from 
one  4046  brand  to  another.  To  do  this*  con- 
nect  TP-3  to  +  12  volts  with  a  clip  lead  and 
adjust  R5  for  an  output  frequency  of  roughly 
1300  kHz.  Next,  connect  TP-3  to  ground  and 
adjust  R8  for  an  output  frequency  of  roughly 
700  kHz.  Refine  these  initial  settings  until  the 
two  frequencies  are  equally  spaced  above  and 
below  one  megahertz.  If  a  counter  is  not 
available,  you  can  measure  these  frequencies 
by  tuning  them  in  on  a  broadcast  band  receiv- 
er. 

Remove  the  clip-lead  and  listen  to  the  one- 
megahertz  signal  on  the  broadcast  band  re- 
ceiver. If  there  is  hum  modulation,  the  most 
probable  cause  is  hum  on  the  output  of  the 
power  supply.  If  there  is  250  hertz  modula- 


Loopstick  Details 

The  later  version  of  the 
loopstick  antenna  as  shown 
in  Photo  B  has  lower  dis- 
tributed capacitance  and 
higher  Q  than  the  earlier 
versions.  It's  wound  on  an 
Amidon  R33-050-4O0  fer- 
tile rod  core,  with  V*'*  clear 
at  each  end  for  mounting. 
The  remaining  3V4*  are 
covered  with  a  single  layer 
of  tape  to  reduce  the  dis- 
tributed capacitance  be- 
tween the  windings  and  the 
fairly  conductive  core. 
Since  Litz  offers  no  advan- 
tages in  this  application,  the 
wire  used  was  number  30  nylon  enamel . 

The  winding  was  subdivided  into  six  300- 
turn,  layer-wound  sections  in  order  to  reduce 
the  end-to-end  distributed  capacitance  while 
keeping  the  turns  close  to  the  core.  The  tap  is 
located  180  turns  from  the  start  of  the  first 
coil .  The  measured  inductance  was  203  milli- 
henries (mH)  with  a  Q  of  32  at  1000  hertz  and 
a  DC  resistance  of  35,5  ohms  at  25 dC. 

These  values  permit  the  coil  to  resonate 
with  the  largest  generally  available  adjustable 
trimmer  capacitor  without  need  for  additional 
paralleled  fixed  capacitors.  These  values  also 
permit  taking  the  output  to  the  buffer  from 
only  10%  of  the  total  turns,  which  reduces  the 
effect  of  buffer  loading  on  the  circuit  Q  by  a 
factor  of  100,  Caution!  R33  cores  are  fairly 
brittle.  The  completed  loopstick  is  also  com- 
mercially available  if  winding  1800  turns  of 
wire  is  not  for  you  (see  the  parts  list). 


OVER  45,000  PK-232S  SOLD! 


The  AEA  PK-232  multi-mode 
data  controller  remains  the 
most  widely  used  radio  data 
controller  anywhere.  More 
hams  own  the  PK-232  than  any 
other  radio  data  controller.  And 
AEA's  hard-earned  reputation 
for  quality  and  service  keeps 
them  coming  back.  The  '232 
gained  its  popularity  with 
features  like  these: 

STATE-OF-THE-ART 
TECHNOLOGY. 

Since  its  introduction  in  1986, 
the  PK-232  has 
been  updated  six 
times  to  continue 
bringing  you  the 
breakthroughs.  Six 
updates  in  four 
years!  And  even  the 
very  first  PK-232  is 
upgradable  to  the 
latest  model,  with  a 
relatively  inexpensive 
user-installed  kit. 
If  you  want  a  state- 
of-the-art  multimode 
controller,  you  want 
the  PK-232  MBX. 


SUPERIOR  FILTERING 

The  8-pole  Chebyshev  filter  in 
the  PK-232  was  designed  from 
the  ground  up  to  work  on  HF 
and  VHP.  We  didn't  just  add 
some  firmware  to  a  Packet 
modem  to  create  our  multi- 
mode.  Our  modem  was 
proven  superior  by  tests  in 
Packet  Radio  Magazine  overall 
the  others  tested.  Read  the 
fine  print!  You  just  can't  beat 
the  PK-232  for  performance, 
quality  and  integrity.  45,000 
PK-232  owners  can't  be  wrong! 


The  only  data  controller  designed  from  the  ground  up  to  be  a  true 
multi-mode,  the  PK-232ss  tuning  and  status  indicators  work  in  all 
modes,  not  just  packet.  Make  sure  the  multi-mode  you  buy  isn't  just 
a  converted  Packet  TIMC.  There's  only  one  number  1 ! 


INNOVATION 

The  PK-232  has  been  the 
one  to  follow  for  technology 
advances.  It  was  the  first  radio 
data  controller  with  weather-faxf 
the  first  with  Host  mode,  the 
first  with  N  AVTEX,  the  first  with 
Signal  Identification,  the  first 
with  TDM,  the  first  with  AMTOR 
v.625f  the  first  with  a  WHYNOT 
command,  etc,  etc,  AEA  has 
always  strived  to  "Bring  You  The 
Breakthrough,"  and  while 
others  have  tried  to  imitate, 
only  one  can  be  the  best, 


HOSTMODE 

Many  superior 
programs  have  been 
written  specifically  for 
the  PK-232  in  Host 
mode  language: 
NEWPC-Pakrattll 
for  IBMsand 
compatibles,  updated 
MacRATT  for  Apple 
Macintosh,  and 
ComPakratt  for 
Commodore  C-64  and 
C-1 28  computers. 


ALL  DIGITAL  OPERATING 
MODES. 

The  PK-232  MBX  includes  all 
authorized  amateur  digital 
modes  available  today-Packet, 
Baudot,  ASCII,  AMTOR/ 
SITOR  (including  the  new  625 
recommendation)  and  Morse 
code,  as  well  as  WEFAX 
(receive  and  transmit).  Other 
features  include  the  PakMail 
18K  byte  maildrop  system  with 
automatic  normal  and  reverse 
forwarding,  NAVTEX  reception, 
KISS  protocol  support,  binary 
file  transfers  and  more.  Also 
included  is  the  TDM  (Time 
Division  Multiplex)  mode  for 
SWLing  that  few  others  have. 
No  other  multi-mode  has  all 
these  features. 


SIGNAL  ANALYSIS. 

The  first  multi-mode  to  offer 
SIAM  (Signal  Identification  and 
Acquisition  Mode)  was,  of 
course,  the  PK-232MBX. 
Indispensible  to  SWLers,  SIAM 
automatically  identifies  Baudot, 
ASCII,  AMTOR/SITOR  (ARQ 
and  FEC)  and  TDM  signals, 
then  measures  baud  rate  and 
polarity.  Once  the  PK-232MBX 
is  "locked  on"  to  the  signal,  a 
simple  "OK"  command 
switches  to  the  recognized 
mode  and  starts  the  data 
display.  You're  even  ready  to 
transmit  in  that  mode  if 
applicable. 

The  PK-232MBX  makes 
SWLing  easy  and  fun,  not 
difficult  and  frustrating. 


AEA  Brings  You  a  Better  Experience. 

Advanced  Electronic  Applications,  Inc. 

2Q06-196th  St,  S.W./P.O,  Box  C2160  Lynnwood,  WA  98036  (206)775-7373. 

Prices  and  specifications  subject  to  change  without  notice  or  obligation. 

©  Copyright  1 990  by  AEA,  Inc.  All  Rights  Reserved, 
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REPUTATION 

The  PK-232MBX  has  helped 
AEA  establish  its  hard-earned 
reputation  for  producing  high 
quality  amateur  radio  products. 
Anyone  can  say  they  have  a 
good  reputation,  so  it  pays  to 
ask  around.  Listen  on  the  HF 
bands  and  see  which  multi- 
mode  is  getting  used.  You 
owe  it  to  yourself  to  get  the 
best  possible  value  for  your 
money.  Don't  settle  for  less! 

Watch  for  the  DSP-1232  and 
2232  coming  soon! 


Parts  List 
Capacitors 

C1  700  pF  compression  mica  trimmer  (Circuit  Specialists^  421 5) 

C2  5 1 0  pF  to  1 ,000  pF ,  glass  or  mica 

C3  18  uf,  50V  tantalum 

suchasM39003-Q1/2379' 
C4  4/7  uf,5QV  tantalum 

such  as  M39O03-0 1/2368 ' 
C5  47  uF>  20V  tantalum 

M39003-0 1/2295 
C6  56  pF  to  68  pF  glass  or  silver-mica 

*  20V  parts  would  be  satisfactory  if  of  the  correct  capacitance. 
Inductors 

LI  200  mH  (minimum)  ferrite  loopst ick  (see  source  #7) 

Resistors 
R1  360k  on  ms 

R2  43k  ohms 

R3  5.1k  ohms 

R4  3.9k  ohms 

R5,R8      50k-ohm/25  turn  adjustable  trimmer 

(Circuit  Specialists  part*  950W5QK,  Mouser  pan-?  594-64W503  or  Digtkey  part*  CEG54) 
R6  5.1k  ohms 

R7  18k  ohms 

Semiconductors 

U1  CD40106B  CMOS  hex  Schmirt  trigger 

U2  CD40103B  CMOS  8-stage 

presettable  synchronous  down  counter 
U3  CD4046B  CMOS  micropower 

phase-locked  loop 
U4  CD4059B  CMOS  programmable 

divide  by  N  counter 
Note:  The  "A"  versions  of  all  four  ICs  can  be  used,  but  they  are  more  susceptible  to  ESD  damage. 

An  etched  and  drilled  PC  board  is  available  for  $6  +  $1.50  postage/handling  from  FAR  Circuits. 
18N64G  Field  Court,  Dundee.  IL  601 18. 

Sources 

1.  Radio  Shack, 

2.  Amidon  Associates,  12033 Otsego  St.,  North  Hollywood  CA, 

(For  ferrite  cores;  be  sure  to  request  a  catalog.)  Tel.  (213)  763-5770. 

3.  Circuit  Specialists,  Tel,  (800)528-1417. 

4.  Digi-Key  Corporation,  Tel  (800)  344-4539, 

5.  Mouser  Electronics.  Tel  (800)  346-6873. 
6  Newark  Electronics.  Tel.  (312)  784-5100. 

7.  Magnetic  Component  Engineering  Jnc.,1 1379  PEaya  St.,  Culver  City  CA  90230.  (Coil  winding  and 
completed  loopsticks;  part  no.  74690  wilt  be  a  duplicate  of  the  ioopstick  in  Photo  B,  Price  is 
$14.95.)  TeL  (213)  398-4761. 


PLL  Possibilities 

The  capabilities  of  the  PLL  create  at  least 
two  opportunities.  The  first  is  for  entre- 
preneurs to  market  completed  units  or  kits. 
The  second  is  for  the  ex-NBS  NIST  and  the 
FCC  to  jointly  persuade  or  require  all  TV 
networks  to  upgrade  their  color-burst  fre- 
quencies to  cesium  beam  precision. 

Regarding  the  first,  here  are  some  possible 
design  variations: 

1.  Add  a  divider  chain  to  make  numerous 
lower  output  frequencies  available.  Use  syn- 
chronous dividers  to  minimize  phase  noise. 
Extend  the  chain  to  0.001  or  0.0001  hertz. 
Add  an  FET  buffer,  a  meter,  and  a  switch  for 
monitoring  TP- 1  and  TP-3,  and  an  LED  indi- 
cator for  TP-2. 

2.  Use  a  quartz  crystal  VCO  (VCXO)  in 
place  of  the  4046  RC  VCO,  again  to  min- 
imize phase  noise.  Use  a  10  or  100  MHz 
crystal  to  facilitate  calibration  of  counters 
having  short  sampling  periods.  Use  74 AC  or 
74F  dividers  to  follow  a  100  MHz  VCXO. 
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Use  a  25  MHz  fundamental  VCXO  and  two 
doubters  if  the  100  MHz  Fifth -overtone 
VCXOs  give  cost  or  reliability  problems. 

3,  Start  with  a  TV  tuner  and  IF  appendages. 
The  3.58  MHz  color-burst  signal  can  then  be 
phase-locked  to  a  one-megahertz  VCO  by 
using  88  and  351  dividers.  The  lock  frequen- 
cy then  becomes  1 1 .3636363636  kHz,  which 
improves  pll  dynamic  performance  and  per- 
mits still  better  filtering  of  the  phase  detector, 
output.  Add  decade  dividers  for  the  higher 
VCO  frequencies. 

Regarding  the  second  opportunity:  A 
dozen  dividers  added  to  the  unit  would 
provide  the  long-term  precision  available  to 
every  standards  laboratory,  research  group, 
business,  and  individual  user  in  the  world 
for  under  SI 00  plus  a  color  TV  receiver. 
Cesium  beam  standards  have  a  rated  preci- 
sion of  one  pan  in  10  to  the  12th  power,  the 
equivalent  of  one  second  in  3 1 ,000  years,  the 
world  standards  of  time  and  frequency.  Un- 
like rubidium  secondary  standards,  theyVe 


believed  to  be  free  from  aging  effects. 

At  the  network  master  stations,  the  rubidi- 
um standards  could  be  replaced  with  cesium 
beam  standards  for  about  $33,500  each, 
small  change  in  that  world.  But  there  are  even 
less  expensive  approaches.  NIST  already 
maintains  a  bank  of  cesium  beam  standards  to 
control  the  transmission  of  WW V,  The  60 
kHz  WWV  signal  is  not  subject  to  the 
Doppler  shift  problems  of  shortwave  signals; 
suitable  receiver  systems  have  been  available 
for  about  Slf800.  By  phase-locking  the  ru- 
bidium standards  to  the  60  kHz  WWV  signal, 
ten  times  higher  precision  can  be  obtained.  A 
third  possibility  would  be  for  NIST  to  supply 
a  pilot  frequency  for  phase-locking  via  phone 
lines.  A  fourth,  would  be  to  do  the  same  thing 
via  satellite,  and  a  Fifth  would  be  for  NIST  or 
another  agency  to  supply  the  cesium  stan- 
dards to  the  networks  as  a  service  to  govern- 
ment agencies,  businesses,  and  even  the  tax- 
payers. 

The  Final  Unit 

The  unit  in  Photo  A  was  later  modified  by 
the  addition  of  a  chain  of  decimal  dividers  to 
enable  measurement  of  the  difference  of  the 

network  standards  (requires  counting 
100,000,000.000  pulses),  The  wetUaged  HP 
5248L  was  used  in  the  time-interval  mode, 
counting  its  own  internal  100  MHz  clock 
pulses  for  a  time  determined  by  the  0.00 1  Hz 
(or 0.0005  Hz)  pulses  from  the  dividers.  This 
circumvents  the  counter  limitation  of  a  10- 
second  maximum  count  interval  for  direct 
frequency  measurement.  In  the  IQOO-second 
interval,  it  therefore  counted  10n  pulses.  The 
display  shows  only  the  last  eight  digits  of  the 
count,  but  they  are  the  ones  of  interest.  The 
time  interval  plug-in  had  slightly  different 
delays  in  the  start  and  stop  channels,  but  they 
were  calibrated  out  by  use  of  measurements 
taken  at  a  series  of  shorter  times. 

The  procedure  was  to  take  repeated  counts 
on  each  of  the  four  network  stations  in  se- 
quence. The  differences  in  the  averages  for 
each  station  thus  corresponded  to  the  differ- 
ences in  the  frequencies  of  their  rubidium 
standards.  Similarly,  any  drift  in  the  average 
of  each  group  of  four  readings  would  corre- 
spond to  the  aging  rate  of  the  H-P  5248L 
clock  oscillator,  although  no  statistically  sig- 
nificant difference  was  found. 

The  most  impressive  thing  about  the  whole 
effort  was  the  way  the  data  repeated  time  af- 
ter time.  The  total  number  of  PLLs  in  the 
overall  system,  from  those  in  the  rubid- 
ium standards  to  those  in  the  measuring 
system,  must  have  been  quite  large.  The  sig- 
nals from  three  of  the  four  networks  had  to 
travel  either  3,000  miles  over  land,  or  to  a 
satellite  and  back,  for  good  measure.  The 
amount  of  short-term  phase  modulation  of  the 
VCXO  must  also  have  been  very  small,  be- 
cause the  overall  standard  deviation  of  the 
100  trillion  count  samples  averaged  about 
three  counts! 


Gardner  Johnson,  recently  retired  from 
Hughes  Aircraft's  Radar  Systems  Division* 
max  be  reached  at  3744  Wade  St. ,  Los  Ange- 
les CA  90066. 


STARTEK 

INTERNATIONAL,    INC. 


EL  1500A 


FREQUENCY  COUNTER 

1-1500  MHZ 


8  RED  LED  DIGITS 
2  GATE  TIMES     1PPM  TCXO 
ANODIZED  ALUMINUM  CABINET 
INTERNAL  NI-CAD  BATTERY  OPTION 
FULL  YEAR  LIMITED  WARRANTY 


The  1500A  FREQUENCY  COUNTER  is  a  quality  built, 
LSI  circuit  design  instrument  that  actually  outperforms 
many  counters  costing  much  more.  The  1500A  can  be 
powered  by  9-12  VDC,  AC  adaptor  or  internal  Ni-Cad 
batteries.  The  excellent  UHFA/HF  sensitivity  makes  it 
ideal  to  use  with  the  telescoping  antenna  for  easy  and 
acccurate  measurements  of  transmit  frequencies  from 
handheld,  fixed  or  mobile  radios  such  as:  police,  ham, 
car  telephone,  marine,  aircraft,  etc.  The  1500A  can  also 
be  used  with  a  probe  to  measure  computer  clocks, 
oscillators,  etc. 


#1500 A 
#BP-15 
#AC-15 

#TA-90 


1-1500  MHZ  FREQUENCY  COUNTER   .  $99,95 

RECHARGEABLE  NI^CAD  BATTERIES  (INSTALLED)  $20.00 
1 1 0VAC  ADAPTOR/BATTERY  CHARGER  .  .   $  9.00 

TELESCOPING  BNC  ANTENNA  $12.00 


MADE  IN  USA 


IMPROVE  RANGE  AND  SENSITIVITY  OF  YOUR  LOW  FREQUENCY  COUNTER  WITH  OUR 


AMPLIFIER 


f  .6  i  GHZ  PRESCALER 


MODEL  AP-90-H 

Same  features  as  AP-90  but  custom 
configured  as  a  plug-in  accessory  for 
Hewlett  Packard  counters  #5245UM, 
5246L  or  5248UM. 


SS  BAR  GRAPH 


MODEL  AP-90 

Extend  the  range  of  any  counter  capable  of  counting  16  MHZ  or  higher 
to  1600  MHZ  with  super  sensitivity  of  1-5  mV  RMS  typical  over  the  entire 
range,  A  10  segment  LED  bar  graph  displays  signal  strength  of  the  input 
signal.  -  10,  10-500  MHZ;  -  100T  300-1600  MHZ.  1-2  V  P-P  output. 
If!  Aluminum  cabinet,  110VAC  adaptor  included. 


i 


#AP-90        (AC  adaptor  included)  .  . . 

#AP-90-H    (for  HP  counters) 

rTA-90         TELESCOPING  BNC  ANT 


$159.95 
$179.95 
S   12.00 


ORDER  FACTORY  DIRECT 

800-638-8050 


STARTEK  INTERNATIONAL,  INC. 

398  NE  38TH  ST.,  FORT  LAUDERDALE,  FL  33334 
PHONE:  (305)  561  -221 1  FAX:  (305)  561  -91 33 


MovrerCord 


ORDERS  TO  US  <&  CANADA 

ADD  5%  S/H  ($4  Mint  $10  Max) 

FL  RES  ADD  SALES  TAX,  COD  $3,50 

ADER  SERVICE  CARD 


THE  REMOTABLE 


TWIN  BANDER 


The  ALINCO  Mode!  DR-590T  is  a  full  featured/dual  band  tranceiver  that  is  user  friendly, 
and  puts  the  fun  back  in  Radio, 

The  DR-590T  is  packed  with  more  features  than  most  hams  will  ever  use.  But  it  is 
engineered  so  that  you  don't  have  to  be  an  engineer  to  understand  and  use  the  various 
functions.  The  easy  LCD  display  lets  the  operator  know,  at  a  glance,  which  functions  are 
in  operation. 

ALINCO  has  listened  to  yout  the  Ham,  and  incorporated  many  of  the  features  you  told  us 
you  wanted  in  a  Dual  Band  ( VHF/UHF)  radio.  And  we  did  it  while  keeping  the  operations 
truly  user  friendly. 


UItra*£ompact  Body 
1/9  (U  T  (D) 

High  Power  (Selectable) 

High  :45WatVHF         High:  iW  at  T I  IF 
Middle  10W  Middle  HW 

Low  LowmVl' 

Extended  Receiver  Range 

l  h  00  -  14X995  Mhl  <  TX  \  130  - 173,995  Mhz 

( RX ),  440.00  ■  44ft995  Mhz  (TX),  410  ^470 

Mhz(RX) 

(Specification  guaranteed  on  amateur 

temdsonlv.  Modifiable  for  MARS/CAP 

penults  required) 


FEATURES 


■  Simultaneous 

Receiving  on  both  hands  at  the  same  time 
Scanning  intermix  son  mode)  on  both  bands 
at  the  same  lime 

■  Independent  VHF  &  UHF  Controls 

*  Detachable 

With  the  optional  remoting  kit,  ihe  front 
pane]  can  be  seperated  from  the  main  unit 

*  DSQ  (DTMF  Squelch)  Function 

■  Code  Squelch  Function 

You  can  program  a  3  digit  code  that  will 
open  the  squelch  only  when  the  same  code 
signal  is  receive  from  another  transceiver. 
This  allows  for  selective  receiving.  Addition- 
ally, wilh  the  optional  tone  squelch  unit,  the 


code  squelch  and  tone  squelch  work 
together  as  a  powerful  calling  function 

Various  Useful  Paging  Functions  for 

Grouping  Calling  and  Individual 


DR-590T 


*  Remote  Control  Microphone 

Wilh  this  microphone  there  are  several 
functions  that  can  be  controlled  remotely 
L  Direct  selling  of  frequencies  in  VFO  mode 
2.  Up/Down  of  memory  channels  in 

memory  mode 
i  Shifting  to  call  mode 
4  ARM  (Automatic  Repeater  Mode) 
5.  VHF/UHF  Switching 
&  Up/Down  by  1  Mhz  steps 

7,  Setting  and  Selecting  DSQ  codes 

8.  Setting  and  Automatic  Dialer 

*  Scanning  Features 

Memory  Scan.  Program  Scan,  ARM  Scan. 
Band  Scan,  and  more  Scan. 

*  Memory  Channels 

The  unit  has  28  memory  channels,  one 
independent  Tall'  channel  and  10  ARM 
memory  channels  (40  channels  in  total). 
You  can  program  set  tones,  shift  frequences, 
shift  directions,  and  channel  steps  in  each 
of  the  28  memory  channels, 

ARM  (Automatic  Repeater  Memory) 
Function 

10  repealer  channels  can  be  memorized 


automatically,  While  ARM  mode  is  active, 
scanning  stops  at  vacant  channels  and 
pauses,  then  starts  again  automatically. 
This  function  is  useful  to  find  vacant 
repeaters. 

•  ABX  (Automatic  Band  Exchange) 
Function 

■  Bell  Function 

•  Dimmer  Function 

^electable  2  different  brightness  of  LCD 
light 

•  Three  Priority  Functions 

VFO  Priority,  Memory  Priority  and  Call 
Priority. 

•  Repeater  Operation 

The  DR-599T  can  be  used  as  a  cross  band 
repeater, 

■  Full  Duplex  Cross  band  Operation 

•  Others 

1.  Auto  Dialer  Function 

I  6  Channel  Step        10/125/15/20/2$ 
Khz) 

3.  DTMF  Monitor  FuncUon 

4.  38  Sub- Audible  Tones  built-in 
And  Many  Other  Features 


^^i^^^^^H^H 


ALINCO  ELECTRONICS  INC. 

438  AMAPOLA  AVE.,  LOT  130,  TORRANCE,  CALIFORNIA  90501 
Tel:  (213)  618-8616     Fax:(213)618-8758 


CIRCLE  67  ON  READER  SERVICE  CARD 


Feedback 


In  our  continuing  effort  to  present  the  best 
in  amateur  radio  features  and  columns,  we 
recognize  Ihe  need  to  go  directly  to  the 
source— youf  the  reader.  Articles  and 
columns  are  assigned  feedback  numbers, 
which  appear  on  each  article/column  and 
are  also  listed  here.  These  numbers  corre- 
spond to  those  on  the  feedback  card  oppo- 
site this  page.  On  the  card,  please  check 
the  box  which  honestly  represents  your 
opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards? 
You  bet!  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  like.  To  show 
our  appreciation,  we  draw  one  feedback 
card  each  month  and  award  the  lucky  win- 
ner a  free  one-year  subscription  (or  exten- 
sion) to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss  in 
a  damning  or  praising  letter  to  the  editor 
while  you're  at  ft  You  can  also  enter  your 
OSL  in  our  QSL  of  the  Month  contest.  AH 
for  the  low,  low  price  of  25  centsl 

Feedback^    Title 

1  Letters 

2  Never  Say  Die 
3QRX 

4  High  Precision  Frequency  Standard 

5  MFJ  SWR  Analyzers 

6  Scrounger's  Guide  to  Recycled 
Electronics 

7  HF/VHF/UHF  Marker  Generator 

8  Parallel  Port  I/O  Board 

9  WB20PA  LogMaster 

TO  TM-94T A  Triband  FM  Transceiver 

11  Three-Terminal  Regulator 

12  Rose  Parade  Mobile 

13  ELNEC  Antenna  Modeling  Program 

14  Low-Cost  Mag-Mount 

15  Circuits 

1 6  Ask  Kaboom 

1 7  New  Products 

1 8  RTTY  Loop 
19DX 

20  Homing  In 

21  Dealer  Directory 

22  Ham  Help 

23  Barter  'n'  Buy 

24  73  International 
25ATV 

26  Special  Events 

27  Above  &  Beyond 
28QRP 

29  Hams  with  Class 

30  Hamsats 

31  Random  Output 

32  Propagation 


SextDax 


SEs 


Btnfcoa  WawM 


E 


3 


»*  Skip  StxxDej   JW  thy  ASAP 
100       S29.V5    SI 4. 95     II*. 95 


AntennasWest 

^1801)   373-8425 


ZOO 
400 
500 
1400 


S54.S5 

S99.95 


SJ4.95 
544.95 
$49,95 
S  8  9.95 


SJ9.W 

£44.95 

579.95 


AJI  *rdmppj  hd  JjV  irr    [•r>"nnry  rtl|Ll 
for  wtnijkuir  JiHvm  jdJ  130. 

Bra  50062  S.  ftoi-o  I  FT  S4im>5 


CIRCLE  5  ON  READER  SERVICE  CARD 


1990  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory 

Name  Index 

Geographic  Index 

All  three  —  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  231 17 
703:  894-5777         800:  282-5628 


CIRCLE  7  ON  READER  SERVICE  CAR© 


*M 


'F. 


EC  TOR  riNDER 


ZERO- IN 
THE  SIGNAL  I 


HAND -HELD 

PHASE  SENSE 

ANTENNAS  FOH 

VHF  DIRECTION 

FINDING.  USES 

ANY  FM  XCVR. 

COMPASS  GIVES 

DIRECTION. 
ARWS  FOLD  FOR 
STORAGE-  TYPE 
VF-142  COVERS 
BOTH  2-MTRS  I 
220MJ4Z.   OTHER 
MODELS  AVAILABLE. 
WHITE  OR  CALL  FOR 
MORE  INFO- 
S3. SO  SHIPPING  6   TYPE  VF-142 

CA-  ADD  TAX)     $129*95   619- 

RADIO  ENGINEERS      565-1319 


\ 


3941   MT.  BRUNDAGE  AVE. 
SAN  DIEGO  CA.92111 


CIRCLE  76  ON  READER  SERVICE  CARD 


ELENCO  &  HITACHI  PRODUCTS 
AT  DISCOUNT  PRICES 


RSOi  (Real-Time  i  Storage  Oscilloscopes)  from  HITACHI 

The  R50  ■  iii  the  new  solution 
v««w.  Ac$u*e.  Tett  froroler  and  Decumani  Vdur  Woyitonrv  Doio 


Compact  Series  Scopes 


4  cnofirwl,  iDOMS/i  wodet 


_^~:,3 .     :<mMi  j..  i  idi 


iniiOducio^Y  P*»ce 


VC*itS      I4  69&00 


VC-Mtf 

VC-M2S 


1 a.Ott.X 

1  2.295  .M 


%  2,049.00 
ll.743.0Q 


Compoct,  Full  Fcotuf*  Mtwtu 


2DM&1  .5rjMHt,2lBt2Gfl 


Low  CG st /High  Value  Model* 


20MS.i,5CM*z.2kwK*cn  VC-6034 

ZZ  M  ft  I .  SO  Mh;.  ?nw  i  ?p  VC-G023 

RSO*  riorfi  Hnnehi  'w^lwrB  >m<I"i  lv>ncinJ^ia  as  roll  mod*,  4M,»r#gingr  save  mfrno^,  imoalhMng.  mlmt ppJatian,  twetriggflfing , 
hjhoi  m»u4JFBn>wil5,  pterin  inlvfoca,  and  RS-333C  curiae*  Wijh  fh>#  cohort  ad  *j"h*kig  *vwt  !h*  f*m*r  Of  ■digital 

Hitachi  Portable  Scopes 

DC  to  SOMHj,  2 -Channel,  DC  offset 
function.  Alternate  magnrfuhr  function 
V  525  Cflf  fliMthif  Cdw  Wtu      I'  625 

V-522  Sac  Moc*  sf?5 


S435 

OCitJMfce 


,        Mod*  ¥-T«5 

Ttin  teres  provides  mifijr  new  lunaens  tttfl  its  CRT 
fieataul.  Cursor  measufemBnjs  (V- 1085/ 1065/665), 
Frequency  Cir  (V-1Q85).  Swgep'img  Arranging  and 
Trigger  Lack  cjsing  a  G-ltich  CRT.  You  Ocnl  1bgI  Itie 
campaetness  m  te.rmtfl1  ptritftmance  amtopifalkjfl 

V  660  6QMHz  Dual  Trace  Si  ,135 

V  665  60MHz  Dual  Trace  *  Cursor 
V1060  tOOMHt  Dual  Trace 

V  1065  1  qomhj  Dual  Tra»»CufSor 
V1085  100MHz  Quad  T'aeeaCuiwr 


V  HOOA  100MHz  Quad  Trace  «X^sor 


11445 

$1,645 

52,045 


V-422  4QHHi  Dull  Trice    1755 

20MHz  Elenco  Oscilloscope 

$375 

MO- 125! 

•  Owl  True* 

•  CwrnxirwrU  TesSsn 
.(■CAT 

•  TVSf* 
•tp*l  ftihii 

W  tccfwi  <nojdt  Qfoeet  icPtmjfics,  oprastKi  minuar,  aM  3 1* 
rtaer*  supes  Cafl  y*  tc  >»  coWfW  wetaanm  on  rjiese  a 


V-H50     150MHz  Quad  Tra»*C«or   RT75 


FREE  DMM 

wiiri  purchase  oi 
ANY  SCOPE 


SCOPE  PROBES 

P  I  6fiMKr.  lx,  EQx     53**5 
PU  lODMHz  Ek   tr>   S23*5 


$495 


Elenco  35MHz  Dual  Trace 

Good  »o50MHj: 

MO-1I52 

■  Hgn  imnmiriH  6"  CRT 

■  lmV  &un:ii(iw|> 

*  llhtsRiM  TiTi 
iiW  »  i  t  Opvarnji  *  t  *n» 


rcc  scopt  *  J  «Ortrj  i 


■a"*-rr  o^  EWts  4  uoor  m j^y  aoasssones  evaUMi  tor  n 


WE  NOW 

CAJWY 

COMPLETE  LINE 

OF 

FLUKE 

MULTIMETERS 

Models 

air    a3 

65 

&7 

8G5QA 

B060A 


75 


*ltore 

CAUFOR 
SPECIAL  PACING 


Trut  « U5  4  I  a 

Dtgrt  UuMim*t«r 

M   7DO0 
$135 

06%  DC  Ar^rgrart 

1  %  Htat.  ^1  .If IC4I 

will)  Ff«|.  CeuN*r 
ind  diluHUM 


Function  Generolof 
■    ^  BJox 

"      $28.95 

HHlHlHtMltllHl 


AC  CurrcTTt  Ueler 
ST- 1010 

$69.95 


Decode  BK>* 

Mill  Of 


$16.95 

rtGlORMiHoi  flloi 
4?  Atim  te  rua  100*  pel 

47p."      ■   v 


D^giiol  Triple  Power  Supply 


XP-745 
$249 


t  tun*  fanirsri,  3  wcaral*  upplif  * 

XP  6M  wiiri  Aniiog  Meters  |17S 


TO  Function 

Muttimet^f 

CM  i65 

$65 

AC  *  DC  Vg&flpfr  1  Afflpi 

OkkHq.  Logic,  1  Irmt  id'.i 
CtMCiUncB  10  MKluF 


D*grtol  Capacitance  Mete' 
CM   1550 

$58,95 

1  RAi^prt 

lpi-jo.ma^M 

S%  buc  «cc]r 
2fc  nnlral 


Triple  Power  Supply  XP  620 

Asie*ntiletJ  165 
Kit  1*5 
feufWrtlA 


i uod  I  'pwer  Suppty    XP -SdO 

$59,95 

^=^ov  *i  ?* 
12V  n  M 

■fiV  41  3A 

F-ubf  ••gyiii»fi  aic  sharT  c-«i*i!  pfo««rr*d 
1 P-579  wtthout  m*t« l  $3f  IS 


GF*t01g  Function  G«n«fator 
with  Frtq.  Count*? 

$249 


GMD15  wHIwmi  fieq.  Me«r  Jt7» 


Digital  LCi  M*l»r 

LC-1101 


Unu^r-n 
Colli  ttiH  ?«M 
C«t  *pl  ?Wu1 

fl»o  01 -MM 


Wide  Sand  Signal  Generators 

5  G  9000 

S129 

W  F«*t  '0»+SOMHJ 
MHIilHi.BfttH; 

$G  9SM  w  DtfllLW  OiSpltT  VM  iMHHl  fruit-In  C«Mff  f24« 


LEARN  TO  BUILD  AND  PROGRAM 
COMPUTERS  WITH  THIS  KITI 

iNCLUDfS  All  Part%,  A***ml>JY  ana  L»b*o«i  Manual 

Model 
MM- 9000 

$129.00 


■to*  Owl 

♦--r-  BflOift- 


WE  WILL  NOT  BE  UNDERSOLD!      f^   A    C  CAT  ETC   |]\JfP 

UPS  Shipping  «Swm5%i— j^     U45  RDS€W(tndi  n^rfield.  IL  60015 
($10  Maxl  fL  Res.,  7%  Tax  P^grtE  <g00»  2<#2*77 1 1  i7O0'  54 1^0710 


.  ^  ■  j*i*  r  pfkw  ^m£p-m  rev  0 
fid  auvoR  pom.  m^pufer  Mn  BmM  twd  «-"  M|iw" 

pn  to  ick!  iIb[iIiimi1  «nd  OffMf    1UH  tXiiiii  an^M 

voiotics  kit  foa  Aiove  imm-mioj  sji  es 


15  Day  Money  Back  Guarantee 
2  Year  Warranty   *nc«  ^*ri  i«  chnng. 

WRITE  FOH  FREE  CATALOG 


CIRCLE  184  ON  READER  SERVICE  CARD 
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CORPORATION 


9  Autry 

Irvine.  CA  9271 8 

{714)458-7277 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  com  in  nous  snorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
eicepl  HS  3JL  AS  4A.  RS-51L  BS-4L,  RS  5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVV  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS  3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  USA, 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13  6  VDC  ±  0,05  volts 
(Internally  Adjustable:  11-15  VOC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
km  tine) 

•  Alt  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


SLSE 


MODEL 


Colors  Continuous 

Gray     Black     Duly  lAmpsI 


LOW  PROFILE  POWER  SUPPLY 
SL-11A  .  .  7 


ICS* 

[Amps! 


11 


Size  (INI 
H  ■  W  •  0 


2%x7fcx9*i 


Shipping 
Wt.  Hbs.| 


11 


RS  L  SERIES 


Continuous  tCS*  Size  UNI 

MODEL  Duly  (Ampsl  lAmpst  H    W    0 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS-4L  3  4  3Y?  x  BY*  x  7V< 


RS-5L 


3ft  x  m  X  Tk 


Shipping 
WL  llbs.l 


6 

7 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL  Duly  (Amps) 


RM  SERIES 


MODEL  RM-35M 


RM-12A 

RM-35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

RM-50M 

RM-GOM 


9 
25 
37 

50 

9 

25 
37 
50 


1CS* 

[Amps) 
12 
35 
50 
55 

12 
35 
50 
55 


Size  UNI 

H  x  W>  0 

5%x19x8:< 

5%x  19x12 

5%  x  19  x  12% 

7  x19  x12ft 

5V*x19x8V, 

5Y<x19x12W 

5V.X19X121'- 

7x19x12* 


Sht3 


m 


T6 
38 

50 
60 

16 
38 
50 
€0 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS^3A 

RS-4A 

RS^SA 

RS-7A 

RS^7B 

RS^IOA 

RS^12A 

RS-12B 

RS-20A 

BS-35A 

RS-50A 


Colors 
Gny       Black 


• 


* 
* 


ContiBioiS 

Ditf  (Ampsl 

2.5 

3 

4 

5 

5 
7.5 

9 

9 

16 

25 

37 


ICS' 
(Aapsl 

3 

4 

5 

7 

7 

10 

12 

12 

20 

35 

50 


Sizi  IIM] 
HxWxD 

3  x  Ah  x  S3* 

3^  x.M  x  e 

3tt  x  6ft  x  7% 
3^  x  6b  x  9 

4  x  Vh  X  10aA 
4x7Vfe  xWk 

AVt  x  8  x  9 
4  x  1\  x  10J* 

5  X  9  X  IQVt 
5  x  11  x  11 

6  x  13^  x  11 


Slip  pit  | 

Wi  [llr.l 
4 
5 
7 
9 
10 
11 
13 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Swttchabfe  volt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  motors 

RS-20M 
RS-35M 
RS-50M 


CoiNiioii 
Oily  (flaps) 

9 

16 
25 
37 


ICS' 

(Amp*) 

12 

20 
35 
50 


Sizi  |IN| 
H  x  W  x  0 

4te  X  8  X  9 

5  X9  X  101^ 

5x  11  x  11 

6xm  x  11 


Shippiii 
Wt,  |lls.| 

13 

18 

27 
46 


VS-M  AND  VRM-M  SERIES 


" 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1,5  amps 
to  Full  Load 

COlllHIOfS  ICS4 

MODEL                                       Dot)  |Anps)  |Amps| 

@13.BVDC  @1DVDC  @5VDC  @  13.8V 

VS-12M                               9               5               2  12 

VS-20M                             16               9               4  20 

VS-35M                             25             15               7  35 


Sizi  |ll) 
H  x  W  x  D 


Skippiii 
Wi.  |lbs.) 


m  x  8  x  9 
5  X  9  x  101A 
5x  11  x11 


13 
20 
29 


VS-50M 


37 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25 

VRM-50M  37 


22 


15 
22 


10 


7 
10 


50 


35 
50 


6x  m  x  11 


5%  x  19  X  12fc 
5%  x  19  x  \2Vt 


46 

38 

50 


RS-S  SERIES 


Built  in  speaker 

MODEL 

RS-7S 

RS-10S 

RS-12S 

RS-20S 


Colore 
Gray       Black 


Conltnuous 
Duty  |A«ps| 

5 

7.5 

9 

16 


ICS* 
Amps 

7 

10 

12 

20 


Sizi  [IN] 

H  x  W  x  D 

4  X  7[^  X  103A 

4X7^  X  1M 

4^  x  6  x  9 

5  x  9  x  Wi 


Shipping 
Wl.  |lbs.| 

10 
12 
13 
1B 


M00ELRS-12S 


*tr<^ — Inform  Htwri  r,Ammurnra*inn  Servira  150%  Dirtv  Cvcle  5mm.  on  5  mifi.  Off) 
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Number  5  on  your  Feedback  card 


73  Review 


by  Bill  Clarke  WA4BLC 


MFJ  SWR  Analyzers 

The  MFJ-207  HF  and  208  VHF portables. 


MFJ  Enterprises,  Inc. 

Box  494 

Mississippi  State  MS  39762 

Tel.  (800)  647-1000;  (601)  323^5869 

TELEX:  53  4590  MFJSTKV 

Price  Class:  MFJ-207,  $100 

MFJ-208,$  90 


H|  ave  you  ever  put  up  a  dipole  that  was 
pre-CUl  to  an  exact  length  for  a  specific 
frequency?  Did  it  work  as  planned?  Or,  as  in 
most  cases,  did  you  have  to  make  so  many 
trips  between  the  shack  and  the  antenna  to 
check  the  SWR  that  you  wore  a  path  across 
the  lawn? 

Suppose  you  had  a  portable  device  you 
could  lake  out  to  the  antenna  and  make  SWR 
tests  on  the  spot?  Think  your  life  would  be  a 
little  simpler? 

Well,  the  folks  at  MFJ  Enterprises— the 
manufacturer  of  all  those  neat  make-it-eas*er- 
on-the-ham  gadgets — have  come  up  with  two 
great  boxes  for  testing  antenna  SWR.  One. 
the  Model  207,  is  for  the  HF  spectrum  of  1 ,75- 
30  MHz,  and  the  othert  the  Modef  208,  is  for 
the  1 42-15$  MHz  VHF  user. 

Both  SWR  analyzers  are  the  same  size 
and  weight:  7.5  x  2.4  x  2.7  (HWD)  inches 
and  less  than  a  pound.  Both  have  an  on/off 
switch,  frequency  control,  an  SWR  meter,  and 
an  SO-239  connector.  They  operate  on  a 
9»voit  battery  or  an  optional  (Model  1312} 
AC  adapter  The  latter  might  be  fine  for  use  in 
the  shack,  but  I  like  the  portability  of  battery 
operation. 

A  Test  Run 

Here  at  the  new  QTH  of  Radio  WA4BLC,  the 
antenna  system  has  been  slowly  growing. 
Knowing  that  my  wire  antennas  and  VHF  verti- 
cal are  correctly  set  up  (done  the  old  hard  way: 
In  the  shack — check  the  SWR,  then  back  out 
and  trim  some  more  on  the  antenna,  and  back 
again),  l  decided  to  check  the  new  SWR  ana- 
lyzers. 

Using  a  short  piece  of  RG-BX  as  a  patch 
line,  I  connected  the  MFJ-207  (the  HF  version) 
directly  to  the  Double  Edged  Sword's  feed- 
line,  selected  band  B  (includes  75-60  meters) 
and  turned  the  unit's  frequency  control  to  find 
the  Jowest  SWR  reading.  (The  Double  Edged 
Sword  Antenna  is  a  dipole  system  with  legs 
cut  for  40  and  75  meters,  fed  with  one  feed- 
line  ) 

Once  this  reading  was  made,  1  tuned  the 
receiver  until  I  heard  the  2G7*s  signal.  The 
receiver  accurately  indicated  the  analyzer's 
frequency  of  Jowest  SWR.  I  repeated  the  pro- 
cess on  40  meters.  The  lowest  SWR  readings 
were  exactly  where  they  had  been  set  last 
week. 

This  was  an  exercise  in  rechecking  what 


I  had  already  done  (a  known  product)  against 
the  SWR  analyzer  (an  unknown  product) 
As  both  methods  produced  simitar  results,  I 
am  satisfied  the  Model  207  performs  as  de- 
signed. 

Out  of  curiosity,  I  then  connected  the  de- 
vice to  my  Carolina  Windom's  feedline  and 
tuned  to  see  what  would  happen.  Low  SWR 
was  indicated  at  many  points  over  the  HF 
spectrum.  Some  were  inside  the  ham  bands, 
others  were  not.  All  points  were  close  enough 
to  our  bands  to  allow  easy  operation  with  a 
tuner 

Practical  Operation 

The  test  runs  were  done  by  tuning  the  207's 


MFJ's  SWR  analyzers  make  proper  antenna 
installation  faster  and  easier. 


vernier  dial,  observing  the  built-in  SWR  me- 
ter, then  pinpointing  the  207's  exact  frequen- 
cy on  a  receiver.  The  reason  you  must  check 
the  frequency  with  a  receiver  is  that  the 
vernier  dial  on  the  SWR  analyzer  is  small  and 
covers  too  broad  a  tuning  range  to  be  really 
accurate. 

Having  seen  the  problem  with  the  vernier 
readout.  MFJ  installed  an  RCA  jack  labeled  rf 
out  on  the  207  (and  208)  to  allow  direct  con- 
nection with  a  frequency  counter  for  a  very 
accurate  readout.  This  is  great  in  the  field, 
where  no  receiver  is  readily  available. 

Finding  the  SWR 

The  test  run  demonstrated  how  you  would 
find  the  lowest  SWR  point  for  an  antenna; 
however,  the  207  can  also  be  used  to  ffnd  an 
antenna's  SWR  at  a  pre-determined  frequen- 
cy. Connect  the  unit  to  the  antenna  being  test- 
ed, set  the  vernier  dial  to  the  frequency  de- 
sired (checking  with  a  receiver  or  counter), 
and  read  the  SWR. 

If  you  have  ever  installed  a  multiband  anten- 
na, whether  a  5-band  vertical  or  a  triband  yagi 
beam,  you  know  how  very  frustrating  it  is  to 
keep  running  SWR  checks  from  the  shack. 
With  the  207,  you  can  tell  directly  from  the 
antenna  site  (ground  level  for  the  vertical  or  on 
the  tower  for  the  beam)  what  the  SWR  will  be 
at  what  frequencies.  Then  you  can  easily 
make  adjustments  before  you  tighten  every- 
thing up. 

Like  the  idea  of  tuning  up  your  antenna 
matching  device  while  not  actually  being  on 
the  air?  The  207  can  be  set  to  your  operating 
frequency  and  its  signal  injected  into  your 
tuner.  Then  you  can  adjust  the  tuner  until  the 
207  displays  a  perfect  1 :1  match- 

The  207  worked  great  on  my  mobile  anten- 
na system,  which  consists  of  several  Hustler 
resonators  (coils)  for  the  75  and  40  meter 
bands.  I  had  forgotten  which  coils  were  for 
what  frequencies.  Using  the  207  I  was  able  to 
quickly  identify  the  lowest  SWR  points  (there- 
fore the  operational  frequency)  of  each  coil  It 
is  also  great  for  readjusting  these  ultra-sensi- 
tive antenna  tips  for  new  frequencies. 

VHF  Version 

The  Model  MFJ-208  does  for  2  meters  what 
the  207  does  for  the  HF  band.  It  is  identical  in 
size*  although  somewhat  simpler  to  operate 
as  there  is  only  one  band  to  be  concerned  with 
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TNR  The  Battery  Store 

If  You're  Serious  About  Radios 

You  Want  The  Best  Batteries! 

Sanyo  Battery  Inserts 
ICOM                           Kenwood 
BP-2 ...SU.00   P82500 $18,00 

BP-3 •  ...•-. I5.UU     rO  jcOUU..t.^f -M«Mf  ItJ.lAJ 

BP-5.„.„..... .21,00    PB  2400  fjabs)  ^15.00 

BP-7 , 23.00   PB  2100. 12.00 

D i    "O-- ...... dl  I .UU 

Complete  Replacement 
Battery  Packs 

Yaesu 

FNB-h,. „.„S24.00    FNB-11 ..,$57,00 

FNB-2. ...» 24,00   FN6M2 ......47.00 

"i\:t3r*l, ,.  mmmhmm* »»i9vMJ         '  PlD~  I  Mr  HiHtmiiniii  »*KJ<vU 

FNBOQ 37,00    FN&-17. 39.50 

ICOM 

tir  "i.. OuO.OU      Dr"/i » yyJ.UU 

BP-3, **♦.,♦ 4H4M. ,35.50    BP-8 — . 6b.uu 

BP-5 42.50    BP-11... ,.♦ ,.65.00 


Add  $&00  Shaping 

SPECIAU 

Sanyo "AA'Njc ad  Batteries .SI  .50 each 

Complete  Line  of  Sanyo  Nicads,  Gel  I  CeEte, 

Ulbiura  Cordless  Telephone,  Camcorder  and 
Computer  Batteries 

MasterCa  rd  VISA  F  RE  E  CATALOG 

1-800-346-0601 

FI  Residents  Add  6%  Scdes  Tax 

TNR  Technical,  Inc. 

279  Douglas  Ave.,  Suite  1112 

Altamonte  Springs,  FL  32714 

(407)682-4311 
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on  the  vernier  dial.  Tuning  indication  is  more 
accurate. 

It  worked  splendidly  for  retouching  my  Z 
meter  whips  and  recheckmg  my  V-2  vertical. 
Good  thing  the  V-2  checked  out  OK,  as  it  was 
already  up  in  the  air. 

Just  for  the  fun  of  it,  I  checked  a  couple  of 
those  famous  rubber-covered  dummy  loads 
we  all  use  on  our  HTs,  I  figured  Ihe  readings 
would  be  similar  to  real-life  HT  operation,  as 
the  208  is  about  the  same  physical  size  as  an 
HT  (ground  plane?).  The  best  SWR  a  famous 
gain-style  rubber-covered  antenna  showed 
was  2.25  >  and  thai  was  at  147  MHz.  A  very 
short  type  showed  an  SWR  of  1 .3.  but  that  was 
above  the  band  by  a  couple  of  MHz.  A  factory 
variety  was  on  the  money  for  frequency  at  146 
MHz,  but  the  SWR  was  2+3 

These  results  came  as  no  great  surprise 
and  only  go  to  prove  a  point:  I  don't  think  any 
of  the  short  HT-type  antennas  do  as  well  as 
they  should  be  doing.  In  past  tab  tests,  using 
very  sophisticated  equipment,  I  had  reached 
the  same  conclusions. 

Mobile  VHF  antennas  can  get  pulled  out  at 
the  car  wash,  but  the  Model  208  will  get  you 
back  on  target  quickly. 

Likes 

Portability,  You  can  use  it  In  the  field,  your 
car.  or  up  on  a  tower 

Readability.  The  SWR  meter  is  easily  read. 

Controls,  All  the  controls  operate  easily, 

Cost.  The  cost  is  reasonable,  even  in  to- 
day's dollars. 


Possible  Improvements 

The  vernier  dial  on  the  207  is  not  very 
accurate,  but  use  with  a  counter  makes  the 
dial  redundant.  Additionally,  the  dial  can 
be  moved  on  its  shaft  for  calibration  purpos- 
es (which  I  did).  The  208Js  dial  is  quite  ac- 
curate, possibly  due  to  its  limited  frequency 
coverage. 

The  instructions  are  adequate  for  opera- 
tion, but  they  should  have  included  informa- 
tion about  the  methods  of  charting  antenna 

SWR  by  frequency,  and  instruction  on  how  to 
use  that  information  for  making  antenna  ad- 
justments. 
Recommendations 

Would  I  recommend  the  MFJ  Antenna  ana- 
lyzers to  my  fellow  hams?  Yest  and  it  is  too 
bad  I  didn't  have  them  a  few  weeks  ago  when  I 
was  setting  up  my  antenna  system.  They 
could  have  prevented  the  new  path  worn  in  the 
grass  from  the  antenna  field  to  my  shack's 
door. 

One  last  comment:  These  SWR  analyz- 
ers provide  a  means  of  accurately  tuning 
antennas  WITHOUT  transmitting  any  sig- 
nals. In  other  words,  they  reduce  air  pollu- 
tion, as  well  as  making  the  hams's  life  a  little 
easier. 


Bitt  Clarke  WA4BLC,  who  has  reviewed  a  lot  of 
equipment  for  73  readers  over  the  past  years, 
has  a  new  address.  You  can  now  reach  him  at 
RD02  Box  455-A,  Attamont  NY  12009.  Says 
Bill,  7  enjoy  reviewing  equipment  i  can  get 
excited  about. rp 


RF  POWER  AMPLIFIERS 


400 


WATTS 

(144-148  MHz) 


TE  SYSTEMS  new  HPA  Series  of  high  power 
amplifiers  now  available  through  select  national 
distributors. 

All  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching,  and  incorporate  optional  GaAs 
FET  preamp.  Amps  are  usable  with  a  wide  in- 
put drive  level  range.  Thermal  shutdown  protec- 
tion and  remote  control  capability  included,  All 
units  are  designed  to  ICAS  ratings  and  meet 
FCC  part  97  regulations.  Approx.  size  is  2.8  x 
10  x  115"  and  weight  is  8  lbs, 

Consult  your  local  dealer  or  send  directly  for 

further  product  information. 


SPECIFICATIONS 

Model , 

Fraq> 
MHz 

- — Power 

Input     Output 

Preamp 

NF-dB    Gain-dB 

DC 
+Vdc 

Power 
A 

HF 
Conn. 

05SOG 

50-54 

10 

400 

.6 

15      • 

13.6 

60 

UHF 

0552G 

50-54 

25 

400 

,6 

15 

13.6 

55 

UHF 

U50G 

T  44-148 

10 

400 

.6 

15 

13,6 

54 

UHF 

1452G 

144-146 

25 

400 

.6 

15 

13.6 

50 

UHF 

2252G 

220-225 

25 

220 

.7 

14 

13.8 

36 

UHF 

4450G 

420-450* 

10 

175 

1.1 

12 

13.5 

T4 

N 

4452G 

420450 

25 

175 

•  1.1 

12 

13.6 

29 

N 

SYSTEMS 

P.O.  Bo*  25S45 

Los  Angeles,  CA  90025 

(2l3)47B-059t 


Models  also  available  without  GaAs  FET  preamp  (delete  G  suffix  on  model  #).  All  units 
cover  full  amateur  band  -  specify  10  MHz  bandwidth  for  420-450  MHz  amplifier.  Con- 
tinuous duty  repeater  amps  also  available. 

Amplifier  capabilities;  100-200  MHz,  225400  MHz,  1-2  GHz,  Military  (28V),  Commercial. 
etc.  also  available  -  consult  factory. 
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KITTY  SAYS:  WE  ARE  NOW  OPEN  7  OAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday- Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


v 


For  the  best  buys  in  town  call: 
21 2-925-7000 

Los  P rectos  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


Ring  In  the  New  Year 
With  the  best  of  Barry's  New  Gear 


ONV  Safely 
belts  in  stock 


O 

ICOM 

IC-R71A,  751A±  781,  229H,  R-7000, 
IC-765,  275  A/H,  3220A,  475A/H.  735, 
IC-901  ,  IC725,  IC-24GDA/25Q0A 


y 


KENWOOD 


ANTENNAS 

AS  A£S  CySherafl  Hy-Ga*> 
Hastier  KIM  MET7  Mostey. 
Urban.  MODUBLOX  TONNA 

Butternut  .V  urn -Band 


TS440S/AT,  R-5000,  TS-940  S/AT. 
TM  241A/441A,  TM-2570  A/50A, 
TR-75tA.  Kenwood  Service  Repair. 
TM-731A.  TS-711/811A,  TH205AT, 
TH225A.  TM-631A.  TM-331A,  T3140S, 
TS680S.  RZ-T,  TS-790A,  TS950SD, 
TH-77A,  TH27/47AT,  TM*941  A 


FT-767GX,  FT-757GXU,  FT-747GX, 
FRG-8800.  FT-736R,  FM000D, 
FT-47GQRH,  FT  212/712RH,  FT-470 

YAESU  ECOM 
FT-23R  ICZ/3/4SAT 
FT4TTE-81 1-911  IC02AT/32AT 
FTC-1 903/1 1 20  IC2/4GAT/24A1 
FTH-2O08/70OB  IC-A20/U16 


AMPLIFIERS 
STOCKED: 

RF  Concept  s 

Mirage 
TE  Systems 


MARINE  RADIOS 

ICOM  MS,  MSB,  M70QTY,  MfiOO 

AVJATION  PORTABLE  ICOM  A*20 

KINGKX-99 


HT* 
COM  U16.  H16.  VI 00  U*00 
UAXON.  MOTOROLA 
VAESU  FTH  2O0B/7OM 
U^JIDEN  REGENCY,  KING, 
MARINE  ICOM   MS,  M&6.  M7Q0 
AVIATJON  COM  A20  M  T  ,  TAD 


Simplex  AuEopaich  SOi-50  Will  Patch  FM 
Transceiver  To  Your  Telephone  Great  For 
Telephone  Calls  From  mobile  To  Base.  Simple 
To  use.  SDi-50,  S51-6B 


Budwig  ANT.  Products 

FLUKE  77, 83  JSJT  Multimeters 


IC-32AT 


IC-HWU1G 


MOTOROLA  RADIUS 
COMMERCIAL  RADIOS 


Connect  Systems  (CSI) 

PRtVA  TE  PA  TCH  V,  Duplex  8200. 

CS700 

TUNERS  STOCKED: 

NYE  MBV-A  3  Kilowatt  Tuner 


TH-77A 


Wanted:  HF  Radio  Technician 


Panasonic 

Shortwave  Radios/Marine 


VoCom/Mirage/AMnco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  4   5/8  >,  NT  Gain  computer  Interfaces 
Antennas  IN  STOCK  stocked: MFj-i2?0B, 

MFJ-1274,  MFJ-1224,  AEA 
G&G  ELECTRONICS  ART1,  PK-88,  MF*M279T.  PK-232  MBX 

Air  Disk,  5WL,  Morse  Coach  VWFAX.  DRSI  PRODUCTS 


FREQUENCY 
COUNTERS 


COMMERCIAL 

A  HAM 

REPEATERS 

STOCKED, 

WRITE  FOR 

QUOTES 


Kantromcs 
KAM.  KPC  H. 
KPCtV.  Data  Engine, 
DVR  2.2 


C ov  ef c rati  Coait seal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Professional 

Soldering 

Station 

48  Walls 

S79 


METRON 

KWHF  Mobile 

Amplifier 

Stocked 


AOR.AR-lfjoo— w*de 
range,  hand  held  scanners 


MOTOROLA  AUTHORIZED  DEALER 
KACHINA  COMMUNICATIONS  DEALER 

AUTHORIZED 


JRC 

NRD525. 
JST135 


Alpha  Delta 
Products 
Stocked 


AEA  Isopoles 
(144,  220.  440 
MHz),  Isoloop. 


EIMAC 
3-500Z 
572B+6JS6C 

t2BY7A  & 
6146B 

BIRD 

attmeters  &      |l 
Elements    ^*& 
In  Stock        =r 


DEALER 

OIGITAL  FREQUENCY  COUNTERS 
OPTOELECTRONICS  model  1300HM,0-1300MH£ 
2210  H.  0-2200  MHlk  2600H.  UTC-300O 

Long- range  Wireless 

Telephone  for  export  in  slock 


BENCHER  PADDLES, 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Infl  Wire 

OPTO  KEYERS  STOCKED 


Radios  for  Business. 
Gov't,  2 -way,  etc* 
Slocked  &  serviced, 
call  lor  great  prices! 


COMET  ANTENNAS 
STOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Mrdia  Mentors  — 
Amateur  Radio  Course 


Hy-Gajn  Towers 
will  be  shipped 
direcl  to  you 
FREE  of 
snipping  cost 


NewTENTEC 
PARAGON.   OMNIV 


i\X  Towers.  Antennas. 

Mobile  Radio  mounts 

stocked  Can 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO;  BARRY  ELECTRONICS  CORP.,  512  BROADWAY.  NEW  YORK  CITY,  NY  10012™*  blocks  north  of  canal  st., between  springs  broomest.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqui  Se  Habla  Eapanol" 

BARRY  INTERNATIONAL  TELEX  12  7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday -Friday  9  AM  lo  6:30  P  M        Thursday  lo  8  PM 
Saturday  4  Sunday  «Q  AM   lo  5  P  M.  (Free  Parting) 

IRT/LEX-JlSpring  St.  Station1'.  Subways:   BMT- 
"Prince  St,  Station".  tNO-MFM  Train-Bwy  Station" 
Sua:  Broadway  *6  to  Spring  St    Path-9th  Si. .'6th  Ave. 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM  Motoro- 
la MAXON  Siandard. 
Yaesti.  We  serve  mun*ci- 
pa  I  (Ties,  businesses.  Civil 
Defense,  etc  Portables, 
mobiles,  bases,  re- 
peaters.. 


ALL 
SALES 
FINAL 


We  Stock:  AEA,  ARRU  Ameco,  Ameniron,  Antenna  Specialists,  Astatic, 
Asiron.  B&K,  B&W.  Bencher.  Bird.  Butternut.  ODE.  CES,  Cushcraft,  Daiwa, 
Ei mac,  Henry,  Heil.  Hustler.  Hy-Gain.  icom,  KLM,  Kantronics*  Larsen,  MFJ, 
J.W.  Miller.  Mirage.  Nye.  Palomar  RF  Products,  Sa^ton.  Shu  re,  Tempo, 
Ten-Tec.  TUBES,  Yaesu.  Vibroplex,  Duplexers,  Repealers.  Scanners,  Radio 
Publications,  Lfniden,  Kenwood.  Maj«on.  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
MAM  DEALER  INQUIRES  INVITED    PHONE  tN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  stock**  A  ••rvlcad  on  pr«ml«*» 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately.  TELEX  1  2-707O 


Technical  help  offered  upon  purchase 


FAX:  212-925-7001 


CIRCLE  41  ON  HEADER  SERVICE  CARD 


Number  €  on  your  Feedback  card 


Scrounger's  Guide  to 
Recycled  Electronics 

Discover  a  goldmine  of  inexpensive  parts. 


by  JackNajorkWSFG 


Aside  from  Radio  Shack,  there  arc  few 
commercial  sources  of  electronic  parts 
available  to  the  builder  or  experimenter. 
Most  catalog  houses  require  minimum  orders 
of  S20  to  S25.  which  is  pretty  discouraging  to 
someone  who  needs  just  a  few  odds  and  ends 
for  a  weekend  project. 

However,  if  you  are  willing  to  do  a  bit  of 
scrounging  and  desoldering,  you  can  find  an 
ample  supply  of  parts  just  about  anywhere* 
We  live  in  a  world  conditioned  to  quick Jy 
discard  anything  electronic  that  is  obsolete  or 
doesn't  work  properly.  The  trash  yards  and 
dumps  of  America  are  filled  with  junked  elec- 
tronic products.  The  trick  is  to  intercept  them 
before  they  arc  carted  off,  A  few  words  to 
friends  and  neighbors  will  insure  that  these 
jewels  are  held  for  your  pickup.  Aside  from 
these  "frcebies/1  man>  items  can  be  picked 
up  at  garage  sales  for  a  dollar  or  two.  TV  sets* 
radios,  hi-fi  combinations.  CB  radios,  wire- 
less telephones  and  car  radios  ail  contain 
parts  that  can  be  recycled  for  ham  use,  Let  me 
give  you  some  examples  of  components  JVe 
salvaged,  modified  (if  necessary)  and  used 
for  various  projects.  Then  we'll  get  to  the 
details  of  digging  them  out  and  identifying 
them, 

From  TV  sets:  ferritc  cores  and  forms  for 
RFI  line  fillers  and  antenna  baluns,  slug- 
tuned  RF  coils ,  RF  toroids,  power  supply 
rectifier  diodes,  filter  caps,  potentiometers, 
resistors,  ceramic  capacitors,  switches,  loud- 
speakers and  many  useless  tubes*  Some  of  the 
older  or  larger  sets  may  include  a  power 
transformer. 

From  radios,  wireless  telephones  and  hi-fi 
combinations,  territerods,  tuning  capacitors, 
more  slug-tuned  coils  and  IF  transformers, 
transistors,  diodes,  small  loudspeakers, 
NiCd  batteries  and  condenser  microphones. 

My  home-brew  transceiver  sports  an  RF 
tuner  (modified)  that  came  from  an  old  car 
radio,  Double-balanced  mixer  and  modulator 
transformers  are  wound  on  small  fcrrite  slugs 
taken  from  low  frequency  IF  transformers. 
The  diodes  came  from  a  wireless  telephone, 
as  did  most  of  the  transistors  used  in  the  audio 
and  IF  stages.  Some  RF  coils  are  wound  on 
toniids  made  from  slices  of  powdered -iron 
slugs— more  on  this  later.  The  RF  driver 
transistor  in  the  transmitter  section  came 
from  a  CB  radio,  as  did  the    *S*    meter, 
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loudspeaker  and  pan  of  the  metal  housing. 
Truly,  my  junque  box  floweih  over— and 
yours  can  also, 

TV  Sets 

Warning:  THE  PICTURE  TUBE  OF  ANY 
TV  SET  IS  EXTREMELY  HAZARDOUS, 
regard  less  of  size.  1  f  mishandled ,  the  tube  can 
implode,  flinging  razor-like  glass  fragments 
with  the  force  of  a  smalt  bomb.  UNDER  NO 
CIRCUMSTANCES  SHOULD  YOU  EVER 
STRIKE  THE  FACE  OR  BELL  OF  A  PIC- 
TURE TUBE.  Breaking  a  tube  this  way  will 
produce  a  bomb- like  implosion, 

RF  Coils,  Toroids  and  Such 

Unless  your  set  is  over  25  or  30  years  old. 
the  video  IF  section  will  contain  45  MHz 
slug-tuned  coils  and  the  audio  section  IF  4.5 
MHz  coils.  (The  audio  coils  are  identifiable 
because  they  have  many  more  turns.)  The 
video  coils  can  be  stripped  of  their  windings 
and  used  for  RF  circuits  from  LS  to50  MHz. 
Most  coils  use  !4  "  diameter  slugs  which  have 
a  hollow  hex  core  for  insertion  of  a  tuning 
tooL  You  can  slice  off  small  segments  of 
these  slugs.  %"  or  so  thick,  and  use  them  as 
RF  toroids.  The  easiest  way  to  do  this  is  to 
roll  the  slug  back  and  forth  under  a  single- 


edge  razor  blade  or  sharp  knife.  The  pow- 
dered iron  is  quite  soft  and  sections  readily. 
Sand  smooth  the  rough  edges.  Figure  1  shows 
the  approximate  inductance  vs.  turns  for  sec- 
tions Vh"  thick.  Thicker  segments  will  yield 
slightly  higher  inductance,  and  vice  versa, 
The  Q  factor  of  these  coils  is  quite  acceptable 
for  most  RF  work,  and  1  use  them  for  oscilla- 
tors and  front-end  receiver-tuned  circuits. 

Pocket  radios,  hi-fi  sets*  cordless  tele- 
phones and  CB  radios  contain  many  small, 
shielded  RF  and  IF  coils  and  transformers. 
Most  sets  use  the  standard  10.7  MHz  and  455 
kHz  frequencies  for  FM  and  AM  IF  circuits, 
along  with  25  MHz  and  49  MHz  for  CB  sets 
and  cordless  phones.  A  physical  inspection 
will  show  the  approximate  resonant  frequen- 
cy of  ihe.se  devices,  Lc,  the  455  kHz  trans- 
formers have  many  turns  wound  on  small 
powdered  iron  bobbins  while  RF  coils  are 
wound  on  segmented  plastic  forms.  Many  of 
these  devices  will  contain  an  inner  powdered 
iron  cup  which  fits  over  the  coil  form.  The 
cups  used  for  10.7  MHz  transformers  and  RF 
coils  can  also  be  used  as  toroid  forms. 

Figure  1  shows  turns  vs.  inductance  for  RF 
cups  10/32"  in  diameter  and  7/32"  tall.  The 
data  in  this  figure  should  be  taken  as  a  general 
guide   only.    Manufacturers,    variations    in 


RAMSEY  ELECTRONICS 


COM3 
$2795^0 


2  WAY  RADIO 
SERVICE  MONITOR 

COW-3.  me  world's  most  popular  tow-cost  Mrvtce  moni- 
tor For  shops  hig  or  small,  ihe  CQM-3  delivers  advanced 

Capabilities  Far  a  ran  fane  price — and  our  imw  lease  pro 
gram  allows  you  to  own  a  COM-3  (ar  less  than  S3  00  a  day 
Features  •  Direct  entry  keyboard  wllh  programmable 
memory  »Audio  A  transmitter  Irsqu&ncy  counter  'LED  bar 
graph  Iraquencyforror  deviation  display  *0  t- 10  OOO  uV 
output  Inwnlr.  *High  receive  sensitivity,  lass  Elian  5  pV 
■  i0O  kHj  lo  999  9995  MHi  »ConTmoous  frequency  cover- 
age •Transmit  protection,  up  to  too  walls  »CTS  tana 
encoder.  1  kHj  and  external  modulation 


RS8-1Q 
$2495>i 


STNTHE5EZED 

SIGNAL 


Finally,  a  Jow-eo*t  lab  quality  signal  generator— a  true 
alternative  to  the  $7,000  generators.  The  RSG-iO  is  a 
hard  working,  but  easy  to  use  generator  ideal  lor  the  lab 
as-  welt  as  (or  production  lesi.  Lease  it  for  less  than  $3.00  a 
day.  Feat  urea  ■  1 00  kHi  lo  999  MHz  « tOo  Hz  resolution  lo 
5O0  MHf.  200  Hz  above  *  -  130  to  +  10  dBm  oulpul  range 
*0  1  dB  oulpul  r&SDlulion  »AM  and  FM  modulation  •TH 
programmable  memories  'Output  selection  m  voUl.  48, 
dBm  with  jnsiant  conversion  between  units  *RF  output 
reverse  power  protected  *LED  display  at  aJf  parame- 
ters— no  analog  guesswork! 


FREQUENCY  COUNTERS 


CT-70  7  DIGIT  525  MHz 


Ramsey  DacTTwes  has  been  manufacturing  etec 

trorw  tea*  garter  over  i0yeai*aiid«SfaGogni#ed  tor 
lis  lab  quality  product's  at  breakthrough  prices  AM  ol 
our  counters  carry  a  Ml  one-year  warranty  on  parts 
and  labor  We  lake  great  pride  in  being  the  largest 
manufacturer  of  low-cost  counters  In  the  entire 
USA  Compare  spec  ihcai  ions  Our  counters  «re  lutt- 
featurod  from  audio  to  UHF  with  FET  high 
impedance  Input,  proper  wave  shaping  circuitry,  aid 
durable  high  quality  epoxy  glass  plated-lhrg  PC 
board  construction.  AH  units  are  100%  manufaclurod 
in  the  U.S.A.  All  counters  feature  1.0  ppm  accuracy 


NEWCT-25S2.5GHZ 


ACCESSORIES  FOR  COUNTERS 

Telescopic  ship  antenna — BNC  plug,  WA-tO 

High  impedance  probe.  dghl  loadi  ng,  hP-i 

Low-pass  probe,  audio  use,  LP- 1 

Direct  probe,  general  purpose  use.  DC-i 

Tin  bail,  elevate  a  counter  for  easy  viewing,  TB-70    , 

Rechargeable  internal1  battery  pack,  BP-4 

CT^SOoven  timebase.  0,1  ppm  accuracy,  OV-1 


Sit  9$ 

$10  95 

$1695 

116  95 

S9  95 

$395 

59  95 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


CT50 


C"  7yt 


CT-9G 


CT  1» 


C1-2SQ 


PS  100 
Press  atBf 


FREQ.  RANGE 


2OHz-60OMMz 


20  Hj-550  MHz 


10Hz-6O0MHz 


lOMj-i  25  GHz 


!0Hi-£5GHz 
typically  3  O  GHz 


IOUHz-1  5  GHz. 

(*v>oe  Ely  1000 


SENSITIVITY 


<  25  mV  to  500  MHz 


<  50  mV  to  150  MH* 


<  tOmVto  150  MHz 

<  150  mV  10  600  MHz 


DIGITS 


c 


<  2SmV  lo  SO  MHz 
rnv  to  500  Mm 

1 00  mv  ro  i  GHz 


<  25  mV  to  50  MHf 

<1DmVUtGHz 

<50mV(o25GHz 


<50mV 


SPEED  RADAR 

$89.95 

complete  kit 

56-7 


Mew  low-cosi  microwave  Doppler 
radar  hit  "clocks11  cars,  planes,  boats. 
horses,  bikes,  baseballs,  models,  run- 
ners, or  virtually  anything  thai  moves 
Operates  at  2  6  GHZ  mlfi  over  '4  -mile 
range.  LED  digital  readout  displays 
speeds  in  miles  pat  flour,  kjlomelers 
per  hour,  or  feel  per  second1  Ear- 
phone output  permits  listening  to  actu- 
al Doppter  tfvli  use*  two  \4b  coffee 
cans  ic*r  antenna  (riot  uncJuded)  ana 
rum  on  i*  VOC  Easy  a> 
microwave  crfcunry  is  I 
flduoes  aetut*  ABS ; 
speedy  grapfx*  to*  a  profess 
took  A  nvtfy  utef  ui  and 'uB^oMun 


9 


9 


e 


.RESOLUTION 


1  Hi,  10  Hz 


IHi  lOHf  lOOHz 


01  He.  10  Hi.  100  Hj 


0  t  Hi   \Hz.  10  Hz 


0  1  Hj   i  Hj  10  Hf 


to  i  5  GHz 


BROADBAND 
PflEAMP 


^U 


MJCAOWAVE 
INTRUSION  ALARM 
A  te^l  microwava  Ooppter 
sensor  that  wilt  dated  a  hu- 
man as  tar  as  to  leet  away 
Operates  on  t  2-  GHz.  and  is 
not  affected  by  heal,  light,  or 
vibrations   Drives  up  to  100 
m A  output,  normally  open  or 
closed,  runs  on  12  VOC. 
Complete  Ml  MD-3     $1S.9S 


Boost  those  weak  signals  lo  your 
scanner,  TV,  shortwave  radio  or  fry 
quoncy  counter  Flat  £5  dO  gam,  1  lo 
1 000  MHz .  3  dB  NF  BNC  connectors 
Runs  on  12  vTJC  or  1 10  VAC 
PR-2.  wired,  includes  AC  adapter 

$59  95 


2M  POWER  AMP 

Easy  >OPu*d  power  amp  has  fl  nmam 
power  gam  iWm.  SWout  JWm 
16W001.  swts^aowoui  Same 
amp  uMHttfnd  *  many  ham  mag- 
anne^nciea  Complete  w*i  al 
parts,  less  use  and  T-R  rday 
PA-i   *OWpwiampkti  $29  96 

TR  l   RF  sensed  T-H  relay  ka    1Q95 


MUSIC  UAC«tH£ 

Neat  tt  fnai  **  predict  |S  d4»r- 

ent  fiamt1  and  populaii  tunes. 

pU  3  :ocr:**ne  »ur.rt»  fc«  61 
fan  air  doorotiL  snap,  or  son  ea- 
fances  car  horn  itok  boxes,  ale: 
Hub  on  9V  turtery  tut  *ai  irjns- 
rdrnter.  EicaBsnt  spiaktr  volume 
and  adiustatjifl  mmpo  add  pilch 
Add  oy  ■  tjse  ?si  lor  4  hantaamg 
fpnisrieti  100* 

Comptelekit,  MW-5     .  .      124  95 
Case  -  lewb set, CMM-S     512  95 


TONE  DECODER 
A  oamptdi  van*  otcoar 
or  a  sins*  PC  beard  F#a- 
tur«-  aoo-soOrj  Hi  ad- 
fusrata>  range  mi  20ajm 
jxji  •oaadaniguMrtft  5E7 
C   Uiafal  tar  HMMpm 
stfP  anacKrt  F5K.  ftt 
Car  ass  Se  j*0  m  1  fta- 
SaftaMancodar  Aah 
St9tf«e*l 
ConpvuurD-r    CK 


COLO*1  ORGAN 
See   muSic   com* 
aftve'  3  different  lights 
flicker  with  music 
One  light  each  lor 
high    nud-ranoe    and 
lows  Each  individual 
iy  adjuslabfe  and 
drives  up  to  300  W 
Rune  on  1 10  VAC 
ML-t  kai.  $8.95 


VOICE  ACTIVATED 

SWITCH 

Voice   activated 

swiich  kh  provides 

swrtched  output  wnn 

currem  capiCni  ' 

lo  100  mA.  Cmn  drr^e 

relays,  tights.  LEO,  or 

awn  a  tape  reco'de* 

motor.   Runa  on  9 

VOC 

VS-ifcA 


UGHT6£AM 
COMMUNICATORS 
Transmits  audio  over 
infrared  beam  up  to 
30— use  simple  (en*' 
es  to  00  up  to  H-'»  mile1 
Hum  free,  iises  30  HHz 
carrier  Great  for  wife- 
less earphones  or  un- 
detectable "bug." 
Transmitter  4  receiv- 
er set.  LSS8   .$19  95 


.PRICE. 


$189.95 


Si 39  95 


$169  95 


S239  95 


$89  95 


(E  KITS 

FM-3 
SHOWN 

Phch  Ihe  unit  that's  right  for  you  Alt 
mints  transmit  stable  signal  «n  85- 
109  MHz  FM  band  up  to  300'  except 
lor  hi  power  FM-4  1hal  goes  up  to  Yi 
mile 

FM-1.  basic  unit  S5.95 

FM-?.  as  above  but  with  added  mike 
preamp  $  7  95 

FM-4,  long  range,  high  power  with 
very  sensitive  audio  section,  picici 
up  voices  10  away  Si*  95 

FM-3  oompiele  unrt  tnctude-a  cata, 
banary.  swftchr  antenna,  and  EmU-iti 
conOansor  mike.  Fiiralant  lideMy. 
wrysmaltot  116  95 

FM  3WT  as  above  but  luty  wvad 
andtesled  $t995 

SMC.  mimature  sensaiw*  mwa>  car- 
InagetorFM't.  2.*  $2  95 


PACitET  RADIO 
Commodore  CA4/1  Jt  paciet 
radio  .ntedace  Uset  famous 
GennanDejcom  software  Fea- 
tures EXAR  JC  Chip  set  tar  re*- 
able  operation— rum  HF  or 
VHFtrjnes  Incluoo*  FREE  cbsk 
software  PC  board,  ill  neces- 
sary parts  and  full  ilocumenia- 
tiorn. 
Compete  i  it.  PC- 1         $49.95 


TELEPHONE 
TRANSMITTER 

Mmi -sired  with  profes- 
sional performance 
Seif'powared  from 
phone  hr»e  Transmits 
in  FM  Broadcast  bond 
op  10  ^  ma#.  Instaata 
eairfy  anywhere  oh 
phone  line  or 


S14  95 


PB-T  ** 


FM  RADIO 

Fu#-  Itodgjed  superhet 
m-crovolt  sensitfvity, 
IC  detector  and  107 
MHz  IF  Tunes  Std. 
FM  broadcast  band  as 
wetl  as  large  portions 
on  each  end.  ideal  for 
"bug"  rocerver.  hob- 
by enpenmenls  or 
eva  rt  as  FM  radio! 
FR^1  m  $14.95 


LO  NOISE  PRE  AMPS 
Matte  that  reci*v*r  coma 
ALIVE]  Small  sob  hy  easy 
iMtaPafion  wrth  H^Q  tuned 
inpul  for  peak  performance 
Encenent  gam  and  noiso  fig- 
ure— guaranteed  to  improve 
reception1   Specify  band: 
2M— PR- 10,  220MHI-PA- 
20,  440  MHz— PR-40 
Each  kit  $17.95 


TICKLE  STJK 
A  shocking  kit"  Blink- 
ing LED  attracts  vic- 
tims lo  pc*  up  mno- 
ceni-lookmg  cant— 

you  watch  the  fun'  ide- 
al lor  oliice  desks, 
panies.  nosey  ttno** 


■B  H 


TS4,- 


SUPER  SLEUTH 
A  super  aensitne  am- 
plifier which  wfl  pick 
up  a  pm  drop  al  15 
leetf  Great  lor  moni- 
toring baby's  room  or 
as  general  purpose 
amplifier  FuHSWrms 
oulpul.  Huns  on  5  to 
15  volts,  use 3  6-45 
ohm  speaker. 
BN'3  kll  $5.95 


TV  TRANSMITTER 
Transmil  your  VCR  or 
TV  camera  ihroughout 
your  house  Steele 
quality  signal  tunable 
ChA-6  Accepts  stan 
dard  video  and  audio 


flags 


Complete  M 


BROADBAND 


ver>  popular ! 
att-purpoae  preamp. 
ideal  far  scanner 
TVs.   VHF/UHF  rigs. 

counters  Lo  noise.  20 
dB  gam,  100  *  Hi- 1 
GHz.  9V-12  VOC  op- 

eralion 

SA-7kit   .  $14.85 


CT-90  9  DIGIT  600  MHz        CT  125  9  DIGIT  \2  GHz 


$12995 


FANTASTIC  2M  FM  TRANSCEIVER 

SYNTHESIZED— NO  CRYSTALS  TO  BUY! 


ftafflaavtjPtM^ttwprrabwmafongme^ 
ngfor  bold  days,  hamtests,  vacations  second  cars  and  packet  |  a 
even  has  fledicatfld  packet  conoections)  S<  i  expandable  d*ctie- 
progr  amn^d  charmeis,  5W  Rf  output,  tenaffive  dual  oonwersion 
neoetvvr  and  EASY  assembeir  IfVhv  pay  more  tar  a  secondhand 
o*df^a  when  you  can  mane  your  cnwnfor*ess  Have  some  lun  wah 
your  own  (rufy  AMERfCAN-MAOC  FM  ng'  ThM  kit  comes  cortv 
plaie  except  for  ihe  case,  nuke  and  speaker — tCOM  or  equal 
speaker-mikes  plug  fighi  m  Add  our  own  beautiful  case  set  lor  a 
prpanetanal  factory  look. 

FTFMaekit    .  .                                                                $129  95 
FTR- 1 46-C  aluminum  case  &  knob  sal  £24  95 


2  M  &  220  BOOSTER  AMP 

Here's  a  greal  boosier  lor  *r»y  2  meler  or  zzrj  MHi  hand-held  unit 

These  power  boosters  deliver  over  30  watts  of  output,  allowing  you  to 

Nil  ihe  repealer's  lull  quieting  white  me  low  woe  preamp  remarkably 

improves  recaption .  Ramsey  Electronics  has  sold  thousands  of  2  rneier 

amp  krts  but  now  we  otter  oomptelety  wired  anct  tesleo  2  meter,  as  wen 

as  22u  MHz,  units  Both  have  ai  the  features  or  the  high-priced  btnaV 

ers  at  a  traction  ol  the  cost 

P  A-1 0  2  Mm  POWER  BOOSTER  *  1 0  X  power  garni 

FuBy  wired  A  tested  $79  95 

P  A-20  220  MHz  POWER  BOOSTER  &  X  power  gain) 

Fua>wtfed&  lested  $79  95 


a 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30, 40,  80M 
CW  TRANSMITTERS 


Jom  Ihe  lun  on  QRPI  Thousands  ol  Ihese  mini-rigs  have 
been  sold  and  tone  of  DX  contacts  have  been  made. 
Imagine  working  Eastern  Europe  with  a  $30  Iransnni 
ier— that's  ham  radio  al  Its  besll  These  CW  rigs  are  ideal 
males  to  ihe  receivers  at  right.  They  have  two-poalllon 
variable  crystal  control  (ono  popular  ORP  XT  AL  includ- 
ed), one  wait  oulpui  and  buiii  m  antenna  switch  Runs  on 
12VDC  Add  our  matching  case  and  knob  set  tor  a  Hand- 
some finished  look 
Your  choice  o' band*  12995 

[Specify  band  QRP-20  M.40orfl0} 
Maitchng  case  &  knob  serf,  CORP  f  12.95 


E-Z  KEY  CMOS  KEYER 


Send  perteet  CW  wttiwi  an  hour  of  reuewajg  th«s  M1 
Easy^o-buAa  na  has  iideiorM  oacOator.  speed  control 
and  keys  most  arty  IraralffMHf  Runstormonihsona9v 
baatory.  2B-page  manual  gnres  ideas  on  making  yOuf 
own  hay  tv  e*fra  savings  Adtd  our  matching  cats*  set 
for  complete  staaon  look 

CW  7  kn  $24  95 

Matching  case  knob sei.CC w  Si2  35 


ACTIVE  ANTENNA 


Cramped  tor  space?  Gat  longwire  performance  wuh 
I  his  desktop  antenna  Properly  designed  unit  has  dual 
HF  and  VHF  Circuitry  and  buiIMn  whip  anienna.  as  wall 
as  external  jack,  RF  gain  control  and  9V  operation 
makes  unit  Ideal  lor  SWLs  I  raveling  hams  or  scanner 
burls  who  need  holler  rocepHon  The  matching  case 
and  knoh  sal  gives  ihe  umi  a  hundred  doflar  look! 
AATKil  $24  95 

Marching  case  i  knob  set.  CAA  S12  95 


SPEECH  SCRAMBLER 


Communicate  «i  Haat  privacy  over  phone  or  raofe  Kit 
features  PuO  dupMs  operahon  uamg  frequency  inver- 
sion. Both  mate  and  speaker  or  Mw  in/out  connections 
Easy  hookup  to  any  rede  m4  telephone  use  r«qu**s 
no  ckrect  connection  *  Easy  Id  Du4d  2  Ccwcvt  Can  afeb 
be  used  to  descramo*e  marry  2- way  radn  sigrtati  Fin- 
ish your  kit  off  with  the  handsome  case  A  knob  set 
SS-7  kit  S29  95 

Matcfong  case  A  hnoo  set.  CSS  Si  2  95 


SHORTWAVE  RECEIVER 


20, 30, 40,  BOM 
All  Mode  RECEIVERS 


Build  your  own  mini  ham  station.  Sensitive  all-modo 
AM,  CW.  SSB  receivers  use  direct  conversion  design 
with  NE602  IC  as  iDalurod  in  Q$ T  and  ARRL  hand- 
books. Very  sensJuve  uaraclor  tuned  over  enlire  band. 
Plenty  ol  speaker  volume  Runs  on  9V  battery  Vary 
EASY  to  build,  lots  ol  lun  and  educational — ideal  tor 
beginner  or  old  pro.  New  30-page  man m\  Add  the  case 
set  for  welMrtted  professional  look 
Your  choice  ol  bands  .  S27.95 

^peciiy  band  HR-20.  hr^io,  hr-*o.  HJVBOf 
Mai:n<^c39««^aM0b«ll  DHR  $12.95 


2,  6, 10MTR,  220 
FM  RECEIVERS 


Keep  an  ear  on  the  local  repeater  gang,  monitor  the  cops, 
check  out  the  weather  of  |ual  plain  Helen  around.  These 
sensitive  superhet  receivers  are  Just  Ihe  ticket.  They  tune 
any  5  MHz  portion  of  lbs  bnnd  und  have  smooth  varaclor 
tuning,  dual  conversion  with  ceramic  IF  filters.  AFC.  ad 
lustable  squelch  and  plenty  of  speaker  volume.  Runs  on 
9V  baltery  and  performance  thai  rivals  Ihe  big  rigsf  For  a 
comptelo  finished  pro  look,  add  our  matching  case  and 
dnoto  set  with  screened  graphics 

FM  communications  receiver  kit  529  95 

Spectfy  band-  FR  1*5  (2m).  FR6  |6mL  FRlO  nQm),  Ffl^ 

220(220MHj] 
Mawrung  case  A  knob  set,  CFR  S " .:  M 


FM  STEREO  TRANSMITTER 


STEREO 


Run  your  own  stereo  FM  station11  Transrml  a  stable  signal 
m  the  standard  FM  broadcast  band  throughout  ihe  house. 
dorm  or  neighborhood.  Connects  easily  to  line  outputs  on 
CO  player,  tape  decks,  etc  Runs  on  9V  battery,  has 
internal  whip  antenna  and  external  antenna  jack.  Add  our 
case  set  for  a  "staiion"  look' 

FM-lOkit     ...  .      S2995 

Malching  case  set,  CFM  $12.95 


AIRCRAFT  RCVR 


FantastrC  receiver  that  captures  ihe  world  wrtrt  just  a 
12'  anienna1  Can  receive  any  2  MHz  portion  from  A- 1 1 
MHi  True  superrtiri  r\«  imoofh  varaclor  tumng.  AGC, 
RFgaJn  control  plenty  of  speaker  volume  and  runs  on  a 
9V  battery  Fascmasmg  Scout,  school  or  cfeb  prowd 
prgMirfes  hours  ot  tun  for  evert  ins  most  sendus  DKer 
Fur  the  car.  oona^ar  our  snortwave  converter  Two 
swHchahie  hands  l*n  3-22  MHz  range)  each  t  MHr 
w^e — tuAabMonyowrcavradvrAad  Add  some  trwerest 
to  your  dRic  home'1 

Shortwave  receiver  M.  SR  i  S2T  95 

Shortwave  converter  ka.  SCt  S24  96 

BttorSRl  CSR  SI2  95 


Hew  eAcAng  aircrah  communications—  p<fc  up  planes 
up  to  100  rales  away1  Recwvet  1 10-136  MHz  AM  »r 
band,  smooth  varaoor  tunmg  superhet  wah  AOC  oe- 
ramie  Mter.  adjusstahM  squalen,  ■icalerti  lavafeMty  and 
iota  of  speaker  volume  Runt  on  9v  battery  Great  tor  ar 
shows  or  fuxt  hangng  araunct  ihe  awpDrr1  New  30-pagpe 
manuM  detais  p*ot  ta»  too  Add  case  set  fear  "pro 
feofc 

J24  95 
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MICROHENRIES 


Figure  /.  Approximate  inductance  vs.  turns 
for  tor  aids  wound  with  # 30  enameled  wire. 
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Figure  2.  Test  circuit  for  unknown  zener 
diodes.  Slowly  increase  DC  voltage  input 
from  zero  up.  DC  voltmeter  (VM)  reading  mil 
also  increase  and  then  stop  at  the  zener 
diode  *s  rated  voltage. 
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Figure  3.  Transistor  pin  configurations. 

material  mix,  spreading  or  compressing 
turns,  and  wire  size  can  cause  considerable 
variations  in  inductance.  To  be  sure,  use  an 
L-C  checker  (See  "Build  This  Simple  L-C 
Checker/'  Ham  Radio,  December  1988  or 
'  The  Coil  Tester,  ' '  73  Amateur  Radio ,  Sep- 
tember 1990). 

Cores  and  cups  from  455  kHz  transformers 
will  yield  very  low  Q+  inefficient  coils  if  used 
above  2  MHz  or  so.  You  can  make  a  rough 
but  effective  check  of  core  material  with  a 
grid-dip  meter,  provided  the  coils  for  the 
meter  are  made  of  tubing.  Insert  the  slug  or 
cup  INTO  the  meter  coil  with  the  meter  set  to 
the  frequency  at  which  you  plan  to  use  the 
material.  If  the  meter  reading  rises  slightly, 
stays  the  same  or  drops  slightly,  the  material 
can  be  used.  If  the  meter  reading  drops 
sharply,  the  material  is  not  suitable.  If  you  are 
making  coils  to  cover  1 60  to  10  meters,  cheek 
the  material  at  around  20  MHz.  if  it  looks  OK 
there  it  will  work  160  to  10,  although  the 
circuit  Q  on  the  lower  frequencies  may  not  be 
quite  as  high  as  found  with  optimum  material . 
RF  designers  use  much  more  sophisticated 
methods,  selecting  the  optimum  core  materi- 
al for  each  frequency  segment,  conditioned 
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on  requirements  for  circuit  Q,  thermal  stabil- 
ity, etc.  (That's  why  the  TS-94G  is  so  expen- 
sive!) 

Ferrite  Slugs  and  Forms 

Your  TV  set  may  also  contain  large,  so- 
lenoid type  coil  forms  tuned  with  l4 "  diame- 
ter hex-hole  ferrite  slugs  for  operation  in  the 
horizontal  and/or  vertical  sweep  circuits  at 
15.75  kHz  and  60  Hz  respectively.  Ferrite 
slugs  are  more  like  glass  and  cannot  be  easily 
sliced.  They  can  be  used  in  the  same  manner 
as  ferrite  beads,  to  suppress  RF  on  wiring,  If 
you  need  short  sections  you  can  try  filing  or 
grinding  to  break  off  portions,  and  if  you  are 
lucky  you  will  not  end  up  with  useless  broken 
pieces  as  I  generally  do. 

The  horizontal /vertical  deflection  yoke  po- 
sitioned around  ihe  bell  of  the  picture  tube  is 
wire-wound  ferrite,  Remove  the  wire  and  the 
ferrite  may  come  apart  or  be  held  together 
with  clips.  When  clipped  together  (or  ce- 
mented with  cpoxy),  the  bell -like  form  be- 
comes an  effective,  toroid  type  RF1  filter 
form.  Winding  the  AC  power  cord  of  your 
TV  receiver  or  hi-fi  set  half  a  dozen  turns 
around  this  core  will  prevent  RF  from  getting 
in  (or  out)  via  this  route.  Ditto  for  the  AC 
power  cord  of  your  transceiver  or  linear  am- 
plifier >  For  maximum  effectiveness,  wind  on 
as  many  turns  as  the  form  will  bold  (or  cord 
length  will  allow)  and  anchor  them  in  place 
with  twine  or  tape.  The  larger  the  picture 


tube,  the  larger  the  form,  with  25"  color  sets 
yielding  a  form  which  is  almost  too  large  to 
hide  behind  a  small  set. 

The  horizontal  high  voltage  transformer, 
generally  housed  in  a  separate  metal  enclo- 
sure will  also  yield  useful  ferrite  material  in 
44 IT'  shaped  sections  bolted  together,  form- 
ing the  transformer  core.  After  the  windings 
are  removed  the  closed  form  can  again  be 
used  for  RF1  suppression,  as  described  for 
the  yoke  material. 

1 'Another  Balun  Design'  in  Ham  Radio, 
May  1982,  describes  the  construction  of  an 
antenna  balun  made  by  winding  six  turns  of 
small  diameter  coax  on  each  opposing  leg  of 
the  closed  form.  Another  use  for  this  material 
is  the  fabrication  of  a  bifilar  RF  choke  used 
for  the  filaments  of  cathode-driven  linear  am- 
plifier tubes.  (See  ^ Hints  and  Kinks,' '  QST> 
August  1989.) 

Transistors  and  Diodes 

Chances  are,  most  of  the  equipment  you 
salvage  will  come  from  the  Far  East.  Al- 
though they  use  our  color  code  on  resistors 
and  mark  capacitors  in  English,  transistors 
and  diodes  are  a  different  story.  Most  plastic 
transistors  will  bear  a  letter/number  identifi- 
cation that  has  no  relationship  to  our  2N  sys- 
tem. Here  is  the  key  to  their  system:  Transis- 
tors prefixed  with  A  or  B  are  PNP,  C  and  D 
are  NPN,  and  FETs  start  with  K.  Some  metal 

devices  may  use  S  followed  by  the  A,  B,  C  or 
Continued  on  page  28 


Table  1.  Characteristics  of  the 
electronic  equipment. 


more  popular  transistors  found  in  imported  consumer 


Type 
A117 
A128 
A473 
A495 
A562 
A634 
A671 
A673 
C371 
C394 
C458 
C460 

C536 

C710 

C723 

C733 

C763 

C828 

C900 

C929 

C930 

C945 

C1060 

C1096 

C1 173 

C1213 

Ct237 

C1383 

C1674 

C1815 

C1909 

C2038 

D325 


Description 
1W  PNP-G 
1W  PNP-G 
SOW  PNP-S 
0,6W  PNP-S 
CL6W  PNP^S 
10W  PNP-S 
SOW  PNP^S 
0.4W  PNP^S 
0,4W  NPN-S 
0-6W  NPN-S 
0.6W  NPN-S 
0.4W  NPN-S 
0-25W  NPN-S 
0.4W  NPN-S 
0.2W  NPN-S 
0.25W  NPN-S 
0.4W  NPN^S 
0.25W  NPN-S 
0.75W  NPN-S 
0.2W  NPN-S 
Q.65W  NPN-S 
0.2W  NPN-S 
0.6W  NPN-S 
SOW  NPN-S 
10W  NPN-S 
SOW  NPN-S 
0.4W  NPN-S 
20W  NPN-S 
1W  NPN-S 
0.65W  NPN-S 
Q.6W  NPN-S 
20W  NPN-S 
5W  NPN-S 
SOW     NPN-S 


HFE 
200 

90 

60 
100-320 
1 00-320 
120 

60 
150 
150 

100-320 
100-320 
150 
100 
400 
100 
100 
400 
100 

250-500 
250-800 

50 
100 
100-320 

60 
>   85 

60 

150 

100 

>120 

50 
100-320 
100 
200 

60 


Gain-BW  Product  MHz      Outline 

0-001  T-004 

1.5  T-004 

1 0  T-036 

120  T-017 

120  T-017 

1 50  T-039 

10  T-036 

200  T-017 

200  T-017 

120  T-017 

120  T-017 

200  T-017 

1100  T-017 

>90  T-017 

200  T-018 

1100  T-018 

>90  T017 

1100  T-017 

350  T-023 

230  T-017 

500  T-023 

200  T-018 

120  T-017 

10  T-036 

65  T-032 

10  T-036 

200  T-017 

>100  T-036 

200  T-023 

500  T-023 

120  T-017 

100  T-036 

250  T-045 

1 0  T-036 
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$12, 
Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Inc  for  $12,000,000.  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry, ..offer 
ends  January  31,  1991. 

•  * •  MONEY  SAVING  COUPON*  •  * 

Get  special  savings  on  the  scanners 
listed  in  this  coupon.  This  coupon  must 
be  included  with  your  prepaid  order. 
Credit  cards,,  personal  checks  and  quan- 
tity discounts  are  excluded  from  this 
offer  Offer  valid  only  on  prepaid  orders 
mailad  directly  to  Communications  Elec- 
t tomes  inc,  P.O.  Box  1045- Dept  UN14, 
Ann  Arbor.  Michigan  4  81  00-  1  04 5  USA 
Coupon  an  p '  re  §  January  31.  1 99 1 . 
Coupon  may  not  be  used  *rt  conjunction 
wtth  any  other  offer  from  CEt,  Coupon 
may  be  photocopied  Add  SJ2  00  for 
shipping  tn  the  continental  U.S. A. 

RELM  RHftOOB-A $419.95 

RELM  RH256B-A $294.05 

Bearcat  600  XLT- A $229.95 

Bearcat  200XLT- A $229 .95 

Bearcat  1 00XLT-  A $179,95 

Bearcat  70XLTA $1 39.95 

Bearcat  55XLT- A $99.95 

Bearcat  2 1 0XLT-A S 1 64.95 

Uhlden  CARD-A1 .St44.95 

Unlden  RD3XL-A1  $144.95 

Unlden  RD9XL-A .,,$119.95 

#*  *  *  VALUABLE  COUPON  *  *  *  * 

BearcaW  760XLT-A 

Lis!  price  S499.95/CE  price  f  2S4.95/SPECIAL 
12- Band,  IOC  Channel  e  Cryetaliet*  e  AC/DC 
Frequency  range  29-54, 118-1 74, 406-512. 806-956  MHz. 
Excludes  823  98 75  849  01 25  and 888  9875-894.0125  MHz 

The  Bearcat  760XLT  has  100  programmable  chan- 
nels organized  as  five  dhanne !  banks  for  easy  use, 
and  12  bands  of  coverage  including  the  BOO  MHz. 
band  The  Bearcaf  760 XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery,  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use.  6- 
5/16"  Wx  1%    H  *7V  a  Model  BC590XLT-A1  is 
a  similar  version  without  the  300  MHz.  band  tor 
a  new  low  price  of  only  $  1 94  95  Order  today 
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AM47QD-A  Untdan  answering  machine  $69  95 

AM464-A  Uniden  answering  machine  $49  95 

AM4ASV-A  Uniden  answering  macnine     $4  9  95 

AM40O-A  Umden  answering  machine S49  95 

AM480-A  Uniden  answering  machine $69.95 

FP3O0-A  Unidan  feature  phone $34.95 

FP302-A  Uniden  feature  phone $49.95 

FP320S-A  Untden  feature  speak  or  phone       . .  $49  95 

FP322S-A  Untden  feature  apeakerpnone $59  95 

XE570-A  Uniden  cordless  phone  $74.95 

XE4225-A  Untden  cordless  speakerphone $109  95 

XE777S-A  Untden  cordless  speaKe^phone 1^09  95 

BTlOO-A  Untden  Trimstyle  phone      .-, ,         $17  95 

KT2BO-A  Untden  Family  ohone  wilh  91 1  feature  .    $29  95 
FF1  5D*A  Untden  Executive  phone  $39  95 

RELM*  RH256B-A 

List  price  $567  50/CE  price  S299.95/SPECIAL 
16  Channal  *  23  Wmtt  Tranacafvar  e  Priority 

The  HELM  AH256B  is  a  sbrteeochannel  VHF  land 
motwle  transceiver  designed  to  cover  any  frequency 
between  1 50  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup, 
All  radios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  night/ day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  tunc 
tion  The  RH256  makes  an  ideal  radio  for  any  police 
or  fire  department  volunteer  because  of  its  low  cost 
and  high  performance  A  6Q  Watt  VHF  15CM62 
MHz  version  called  the  RHS06B-A  is  available 
for  $429.95.  A  UHF  1 5  watt.  1 6  channel  version  of 
this  radio  called  the  RU156B-A  is  also  available 
and  covers  450-482  MHz  bul  the  cost  is  5454.95. 


#•*  Unlden  CB  Radios   •  ** 

The  Uniden  line  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment 
Uniden  CB  radios  are  so  reliable  that  they  have  a  two 
year  hmited  warranty.  From  the  feature  packed  PRO 
810E  to  trve31QE  handheld,  there  is  no  better  Citizens 
Band  radio  On  the  market  today 

PR0310C'A  Umden  40  Ch  Portable/ Mobile  C3  S8395 
PR0330E-A  Untdan  40  Ch,  Remote  mount  C8. .  S 104  95 

Em  00- A  untden  Emergency  CB  Mobile       ,  $49  95 

GRANT- A  Umden  40  channel  SSB  CB  mobile  . . .  $1  66  95 

PC122-A  Untden  40  channel  SSB  CB  mobile $119.95 

PR051 OXL-A  Uniden  40  channel  CB  Mobile'.  ...  $3B  95 
PHOSiOAXL  A  Umd9fl  CB  Mobile  with  antenna  $49  95 
PRO520XL-A  Uniden  40  channel  CB  Mobile  ..  $56.95 
PR0640E-AUnrden  40  Channel  SSB  CB  Mobile  $137  95 
PRO810EA  Untden  40  channel  S58  CB  Base     .51 74  95 

*•  +  Uniden  Rmdmr  Detectors* •  • 

Buy  the  finest  uniden  radar  detectors  from  CEI  today 
RD3X  L- A  U n  iden  3  band  radar  de  tec!  or  $159  95 

RD6-A  Uniden  *isor  mount  radar  detector  $39  95 

RD&GTVA1  Untden- PasaporT  size  radar  detector  $99  45 
RD9XL-A1  untden  "micro-  size  radar  detector       $  1 24  95 

RD2T*A  Uniden  visor  mount  radar  detacto' $54  95 

RD99GT-  A  uniden  remote  mount  radar  detector  $  1  1 9  95 
CAROAt  Unioe^  credit  card  sue  radar  detector      $159  95 

Bearcat®  200XLT-A 

List  price  SS0995/CE  price  $239.95/5PEClAL 
12- Band,  200  Channel  a  BOO  MHz.  Handheld 
Bamrch  *  limit  •  Hold  •  Priority  •  Lockout 
Frequency  f ana *.  29-54,  1 18 -t  74.  406-512.  806-956  MHz 
Excludes  823  9875849,01 25  and  888  9B  75-894  0125  MHi 

The  Bearcat  200 XLT  sets  a  new  standard  tor  ha nd- 
held  scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  12  band 
coverage  If  you  want  a  very  similar  model  without 
the  800  MHi  band  and  100  channels,  order  the 
BC  100XLT-A  for  gnty  $189.95,  Includes  antenna 
carrying  case  with  belt  loop,  nhcad  battery  pack 
AC  adapter  and  earphone,  Order  your  scanner  now. 

Bearcat*  800XLT-A 

List  price $549.95/CEprlce$239.95/SPEC1AL 

12- Band,  44}  Channel  •  No-cry etal  acannmr 

Priority  control  ♦  Bmmrch/Bcmn  *  AC/ DC 

Bands:  29-54.  1 18-174,  406-512.  805-912  MHL 
How.. .nothing  *m  eluded  In  the  806-913  MHz.  bend. 

The  Uniden  800 XLT  recen/es 40  channels  in  two  banks 
Scans  15  channels  per  second  5*ze9V  x4V  »12 
With  nothing  excluded  in  the  B06-91 2  MHi  band,  this 
scanner  is  an  excellent  choice  for  Jaw  enforcement 
agencies  If  you  do  not  need  the 800  MHz  band,  a  similar 
model  called  the  BG  2  tOXLT- A  is  available  to'S  178  95 

NEW!  Bearcat*  1 47XL  A 

List  price  $1  B9.95/CE  price  $94.95  .SPEC  I AL 
lO-Bmnd,  10  Channel  •  Ho- cry  at  at  mc  anna  r 
Priority  control  «  Wmmthmr  a  a  arch  a  AC/DC 

Bands:  29-54,  136-174,  406-512  MHz. 
The  Bearcat  147XL  is  a  16  channel,  programmable 
scanner  covering  ten  frequency  bands.  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions.  A 
mobile  version  called  the  BC560XLT-A  fealuring  pri- 
ority,, weather  search,  channel  lockout  and  more  is 
available  for  $94  95.  CEl's  package  price  includes 
mobile  mounting  bracket  and  mobile  power  cord. 

HEW!  Ranger*  RCI2950-A 

List  price  S549.95/CE  price  S249.95/ SPECIAL 
tO  Meter  Mobile  Trmnacahrmr  •  Digital  VFO 
Full  B*nd  Coverage  •  AH-Modm  Qparatton 
Back  tit  liquid  dry  a  tat  dtmpiay  a  Auto  Squelch 
HIT  a   tO  Programmable  Memory  Poaitlona 
Frequency  Coverage:  28  0000  MHz  to  29.6999  MHz 

The  Ranger  RCI29S0  Mobile  10  Meter  Transceiver 
by  Ranger  has  everything  you  need  for  amateur 
radio  communications.  The  $\f  Power  control  fea- 
ture In  the  RCI2950  allows  you  to  adjust  the  RF 
output  power  continuously  from  1  watt  through  a 
full  25  watts  output  on  USB,  LSB  and  CW  modes 
The  RCI2950  also  features  a  noise  blanker,  roger 
beep,  PA  mode  and  more  The  Mic  Gain  Control 
adjusts  the  gain  in  transmit  and  PA  modes  to 
maximize  talk  power.  Digital  VFO,  Built-in  S/RF/ 
MOD/SWR  meter.  Frequency  selections  may  be 
made  from  a  switch  on  the  microphone  or  the  front 
panel.  There  is  even  a  repeater  split  switch  for 
repeater  offsets  The  RCI2950  lets  you  operate 
AM,  FM.  US  a  LSB  or  CW  for  full  mode  operation 
The  digitally  synthesized  frequency  control  gives 
you  maximum  stability  There's  also  RIT {Receiver 
Incremental  Tuning}  to  give  you  perfectly  tuned 
Signals.  With  memory  channel  scanning,  you  can 
scan  ten  pre  set  frequencies  to  keep  track  of  all  the 
action.  An  optional  CTCSS  tone  board  is  available 
(order  #  RTONE)  for  $59. 95.  For  technical  ques- 
tions, call  Ranger  at  7 14-858-44 19  Order  your 
Ranger  RO2950  from  CEI  today. 


BC760XLT 

800  MHz. 
mobile  scanner 

SPECIAU 


CIRCLE  121  ON  READER  SERVICE  CARD 


•  #■*  Extandad  Sarvica  Contract    ##* 

if  you  purchase  a  scanner,  C8.  faflar  detector  or  cordless 
phone  from  any  store  m  the  US  or  Canada  within  the  last  30 
days,  you  can  get  up  to  tour  years  of  extended  service 
contract  from  Warrantee*!  This  service  extension  piarc  Begins 
a'rer-  the  manufacturers  warranty  empires  Warrantee*  *Ht 
perform  ail  necessary  laoor  and  win  not  charge  tor  return 
shipping.  Ei tended  service  contracts  are  not  refundable  and 
apply  only  to  the  org  mat  purchaser  Warrantee*  does  nor 
have  an  extended  warranty  plan  for  handheld,  scanners  For 
mobile  or  base  scanners,  CB  radios  or  radar  detectors  a  l 
year  extended  warranty  is  Si 9.99,  two  years  is  $39. 99  and 
tour  years  is  $59.99.  Order  your  service  contract  loday 

OTHER  RADIOS  AMD  ACCESSORIES 

BC55XLT-A  Boarcat  10  channel  scanner S1 14.95 

ADIOO  A  Plug  m  wall  charger  lor  BC55XLT    , $14.95 

PS0O1  -A  Cigarette  lighter  cable  for  BC55XLT  $14  95 

VOOOi  A  Carrying  case  tor  BC55XLT  $14  95 

BC70XLTA  eaarcaf  20  channel  scanner  $  1 59  95 

BC172IL-A  Bewcat  20  channel  scanner $134  95 

BC1-A1  Bearcal  In  lor  mation  scanner  wilh  C8  SM9  95 
BC310A-A  ftaarcaf  information  Radio  S79  95 

B  C3  30  A-  A  Sea  rear  I  ntormal  ion  ft  ad  10  $  1 04  95 

UC102-A  Begencjf  VHF  2  cK  1  Watt  transceiver  $1 14  95 
UC202-  A  fleoencr  VHF  2  en  2  Walt  transceiver      $  1 49  95 

VM20GXL*A  Untden  Video  monitonng  system 5179  95 

BP205-A  NrCad  Daft  peck  for  BC200/BC100XLT  $39  95 
FBE-A  frequency  Directory  tor  Eastern  U.S.A  .  $14  95 
FBW-A  Frequency  Directory  tor  Western  USA  $14  95 
RFD1-A  Ml,  ILt  IN,  KY,OH,  Wl  Frequency  Directory   . .  Si  4.95 

RFD2-ACT,  ME.  MA.  NH,  Rlr  VT  DlreclOry $14  95 

RFD3-A  DE   DC.  MD.  NJ,  NY.  PA  VA  WV  Oir $14,95 

RFD4-A  AL,  AR,  FL,  GA,  LA  MS,  NC,  PR,  SC,  TN,  VI  .  $14.95 
RFD5-AAK.ID.  lAMN.MT.NE.ND.OR.SD.WAvVY  $14  95 
RFD6-A  CA  NV.  UT.  AZ,  HI.  GU  Freq  Directory  $14  95 
RFDT-A  CO  KS,  MO.  NM,  OK,  TX  Freq  Directory  S 1 4  95 
S  M  H  -  A  Scanne  r  M  odif  »ca  1 1  on  H  an  dbooK  $  1 4  95 

ASD-A  Airplane  Scanner  Directory  $14  95 

SRF-A  Survival  Radio  Frequency  Directory  $14  95 

TSG-A  "Top  Secret"  Registry  ot  US  Govt  Fred-  $14  95 
TTC-A  Tune  in  on  tefeohone  calls  $1 4  95 

CBH-A  Big  CB  Handbook  AM/ FM/Freeband  $14  95 

T1C-A  Techniques  lor  lnten:eptingCornmurw;at>ons  $14.95 
RRF-A  Railroad  frequency  directory  .  Si 4  95 

EEC- A  Embassy  &  Espionage  Communications.  .  $14.95 
C l E*A  Coven  intelligence.  Elect  Eavesdropping  $14.95 
MFF-A  Mtdwest  Federal  Frequency  directory  .  .  $14.95 
A60-A  Magnet  mount  mobile  scanner  antenna  .  -  $34.95 
A70-A  Base  station  scanner  antenna  .  .      $34.95 

USAM  MA  Mag  mount  VHF  ant  w/  1  2  cable $99  95 

USAK-A  W*  hole  mount  VHF  ant  w/  1  7  cable  .  S34  95 
Add  $4 .00  snipping  tor  all  access® nes  Ordered  at  the  Sam e  I ime 
Add  St 2  00  shipping  per  radio  and  £4  00  per  antenna 

BUY  WITH  CONFIDENCE 

"-gat  thm  tmmteat  dj+ihtmry  tn*m  CMI  oi  any  scanner,  send 
or  phone  your  order  drrectty  to  our  Scanner  Distribution 
Center"  Michigan  residents  please  add  4^  sales  tan  or 
Supply  your  fai  ID  number  Written  purchase  orders  are 
accepted  from  approved  government  agencies  and  most 
welt  rated  f ■  rm $  at  a  1  0%  su rcharge  for  net  1 0  tulli ng  *  1 1  sa les 
are  subieel  to  a^aj lability,  acceptance  and  venticaiion.  On 
all  credit  card  orders,  the  shrp  to  address  must  exacity  match 
the  credit  card  pilling  address  if  the  billing  address  is  a  P  O 
Bo*  or  a  P  O  Bo*  Zip*  Code,  UPS  can  not  deliver  to  that 
address  When  this  occurs,  the  order  must  be  shipped  oy 
mail  al  a  higher  cost  to  you,  To  avoid  Ihis  extra  charge,  you 
may  mail  us  a  check  with  your  order  Prices,  terms  and 
specifications  are  subject  to  change  without  notice.  All 
prices  are  in  U,S  dollars.  Out  ol  stock  riems  will  be  placed  on 
backorder  automatically  or  equivalent  product  substituted 
unless  CEI  <S  instructed  differently  A  55  00  additional  hand- 
ling fee  will  be  charged  for  all  orders  with  a  merchandise 
total  under  $50  00  Shipments  are  F  O  B  CEI  warehouse  m 
Ann  Arbor.  Michigan  No  COD'S  Most  items  listed  have  a 
manufacturer's  warranty  Free  copies  of  warranties  on  these 
products  are  available  by  writing  to  CEI  Noo-certif  ied  checks 
require  clearance  No  I  responsible  for  typographical  errors 

Mall  order*  to:  Commufitcations  Electronics* 
Box  1045,  Ann  Arbor,  Michigan  48106  LLS.A.  Add 
$12.00  per  scanner  for  U.P.S  pro  und  shipping  and 
handling  in  the  continental  USA.  For  Canada. 
Puerto  Rico.  Hawaii,  Alaska,  or  APO/FPO  delivery. 
shipping  charges  are  two  times  continental  U.S. 
rates.  If  you  have  a  Discover,  Visa,  American  Express 
or  MasterCard,  you  may  call  and  place  a  credit  card 
order.  5%  surcharge  tor  billing  to  American  Express 
Order  tolHree  in  the  US.  Dial  8Q0-USA*SCAN, 
In  Canada,  dial  800-221 -3475.  FAX  anytime,  diat 
313-971*6000,  If  you  are  outside  the  US  or  in 
Michigan  dial  31 3-973*8388,  Order  from  CEI  today. 

Scanner  Distribution  Center"  ana  C£i  logos  are  trade- 
marks of  Communications  Electronics  Inc. 
Sale  dates  7/15/90  —  1/31/91  AD  #07i5»A 

Copyright  c  1990  Communications  Electronics  inc 


For  credit  card  orders  ca 

1-800-  USA-SCAN 


T* 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consumer  Products  Division 

PO  Box  1045  □  Ann  Arbor.  Michigan  *fl  10€-1045  USA 
For  orders  cell  31 3-373-8888  or  FAX  31 3*971-6000 
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C1 
C2 

R1 

U1,U2,  U4 

U3 

U5 

X01 


Parts  List 

1  \±Ft  10V  tantalum  (or  10  pF  electrolytic) 

1  pFs  25V  tantalum  (or  10  pF  electrolytic) 

l0Q0ohms5%,1/4W 

74LS90  (or  7490) 

74LS74  (or  7474) 

7805  +5V  regulator 

Motorola  K1160AA,  6  MHz 


A  blank  PC  board  is  available  for  $4.75  +  $1 .50  ship- 
ping per  order  from  FAR  Circuits,  18N640  Field  Ct., 
Dundee  IL  6011 8. 

The  6  MHz  crystal  oscillator  module,  model  XO-600,  is 
available  from  Short  Circuits,  P.O,  Box  285,  Barnegat 
NJ  08005.  (609)  698-3080. 


ors,  each  about  eight  inches  long,  and  con- 
nect one  end  of  each  wire  to  the  proper  point 
on  the  PC  board;  each  output  frequency  is 
brought  out  on  a  separate  wire.  On  the  sche- 
matic, mark  the  wire  colors  you  use,  identify- 
ing each  with  the  frequency  it  carries . 

Testing,  Testing 

The  pins  on  the  oscillator  XOi  should  be 
shortened  by  VA  "  with  diagonal  cutters  so  that 
the  oscillator  will  seat  snugly  against  its  sock- 
et. Be  certain  the  square  corner  on  the  oscilla- 
tor package  is  at  pin  I  on  the  socket.  Do  not 
install  the  other  ICs  yet. 

Apply  power,  and  measure  the  output 
voltage  of  the  7805,  It  should  be  between 
4.96  and  5,5  for  proper  operation.  Remove 
power  and  install  the  oscillator  XOI.  Apply 
power;  then,  using  a  frequency  counter  or 


receiver,  check  to  see  that  out- 
puts are  available  at  6  MHz 
intervals.  Remove  power. 

Insert  Ul,  74LS90,  in  its 
socket  and  apply  power.  As 
above,  check  that  it  provides 
an  output  at  1  MHz  intervals. 
Remove  power.  Insert  U2  in  its 
socket  and  apply  power.  Check 
to  make  sure  it  provides  a  100 
kHz  signal  at  the  proper  inter- 
vals. Remove  power,  insert 
U3,  74LS74,  check  for  the  50 
kHz  and  25  kHz  signals.  Re- 
move power-  Insert  U4, 
74LS90  and  look  for  the  10 
kHz  signals. 
Caution:  Always  be  sure  power  is  off  be- 
fore inserting  or  removing  ICs.  Failure  to  do 
so  may  result  in  a  destroyed  IC. 

Use  a  Blocking  Capacitor 

Apply  power  to  the  marker  generator, 
Connect  its  output  to  your  receiver's  input. 
Be  sure  you  use  a  blocking  capacitor  (0,01 
fJF)!  Select  the  desired  output  frequency 
and  locate  it  on  your  receiver.  As  you 
zero  in  on  the  desired  portion  of  the  spec- 
trum, change  the  marker  frequencies  as  you 
desire. 

If  you  have  followed  the  layout  and  sche- 
matic accurately,  you  now  have  an  excellent 
crystal-controlled  marker  generator  which 
covers  a  wide  portion  of  the  radio  spectrum — 
and  you've  spent  less  than  $10...  even  if  you 
bought  all  the  parts  new! 


Continued  from  p.  24 

D  and  a  series  of  numbers,  Later  model 
equipment  may  use  Motorola  transistors  car- 
rying 90O0  series  numbers  which  have  no 
relationship  to  the  ABCD  system. 

By  far  the  easiest  answer  to  unraveling  the 
specifications  for  these  devices  is  found  in 
RCA's  SK  Scries  Replacement  Guide.  A  sec- 
ond source  is  Radio  Shack's  Semiconductor 
Replacement  Guide.  Both  of  these  list  thou- 
sands of  semiconductors  with  specifications 
and  pinouts.  If  you  are  unable  to  get  these 
hooks,  see  Table  1  for  specifications  of  the 
more  popular  transistors* 

You  can  sort  out  small  diodes  with  an  ohm- 
meter.  In  general,  germanium  types  will  have 
a  lower  forward  resistance  than  silicon.  Or, 
you  can  pass  a  small  current  through  them  ( 10 
to  15  mA)  and  measure  the  DC  voltage  across 
the  diode:  0.6  to  0.7  volts  for  silicon  and  0.2 
to  0.4  for  germanium.  Zener  diodes  are 
sometimes  marked  with  1 N  numbers  or  they 
may  have  just  a  single  digit,  such  as  8,  on  tlie 
body,  signifying  an  8  volt  zener.  Otherwise, 
these  can  be  identified  by  using  the  circuit 
shown  in  Figure  2. 

RF  Tuners  From  Car  Radios 

Many  radios  (Collins,  Yaesu  FT- 101 ,  etc.) 
use  RF  tuners  (also  called  preselectors) 
which  consist  of  two  or  more  coils  slug-tuned 
via  a  front  panel  control.  This  type  of  tuner 
simplifies  multiband  frequency  coverage  he- 
cause  it  can  cover  a  larger  frequency  spread 
more  efficiently  and  with  fewer  components 

2S    73  Amateur  Radio  Today  •  January,  1991 


than  a  design  using  variable  capacitors.  The 
same  form  of  inductive  tuning  is  used  in  most 
automobile  radios.  If  you  are  adept  and  pa- 
tient, you  can  convert  these  to  ham  band  use. 
The  slugs  used  for  the  BC  band  cannot  be 
used  for  the  higher  ham  bands  (3.5  MHz  up). 
If  your  radio  is  AM  and  FM  you  can  take  the 
slugs  from  the  FM  section  of  the  tuner  (which 
won't  be  used)  and  use  them  in  place  of  the 
AM  slugs.  The  tLQ"  factor  on  the  lower 
frequency  bands  won't  be  quite  optimum 
with  these  slugs  but  they  will  still  be  very 
satisfactory. 

The  BC  band  coils  must  be  stripped  and 
rewound  with  15  to  25  spaced  turns  to 
achieve  an  inductive  range  of  around  liiH  to 
4ljH  tuning  spread.  The  tricky  (and  difficult) 
part  is  to  wind  both  coils  identically  so  that 
the  inductances  track  closely  with  slug  pene- 
tration. My  version  varies  from  L4|iH  to 
4|iH  and  covers  3 .5  to  29  MHz  in  conjunction 
with  band-switched  capacitors. 

Other  Components 

Aside  from  consumer  electronic  products, 
many  valuable  components  can  be  found  on 
scrapped  circuit  boards  sold  at  hamfest  flea 
markets.  I  have  found  boards  loaded  with 
VHF  power  transistors,  hot-carrier  diodes, 
miniature  relays,  etc.,  for  as  little  as  25C 
each.  The  law  of  supply  and  demand  is  tilted 
way  over  to  the  supply  side  because  there  are 
not  too  many  of  us  builders  and  experi- 
menters around.  Join  the  ranks  of  the  privi- 
leged few. 


New  AOR 
Scanner 


AR1000 

ToiaJ  P?]CO.  Freight  Prepaid 
■IFxpress  Shipping  Qpiiarsal} 

$499 


•  Continuous 
cove  rage? 
{except  UHFTV 
600-805} 

•AM,  FM  and  wide 
band  FM  tuning  modes: 
pIO  Scan  Banks.  10  Search  Banks 

•  Selectable  Priority  Channel 

•  Selectable  Search  Increments 

•  Permanent  memory  backup. 

•  25  Day  Satisfaction  Guarantee- 

Full  refund  if  not -Satisfied. 

•  No  Frequencies  cut  but, 

•  AJ1  normal  accessories  included. 
■  Size:  6  7/8HH  x  1  3/4'D  x  2  1/2'W 

Wt  12  oz 


COMMUNICATIONS 
10701  £.  106th  St.  IndplS.,  IN  46256 

Toll  Free  800-445-7717 
Visa  and  Mastercard 

(COD  sbghdy  higher) 
FAX  (-317)  849-8794 


CIRCLE  164  ON  READER  SERVICE  CARD 


SignalcrattAj 


WA6KYO 


OH  THE  AIR 


RF  ACTIVATED  ON  THE  AIR 

CALLSIGN  DISPLAY. 

Liclif,  up  cafllinuQuily  during  rranwiit 

Ha  oannfidftii  hi  rig.  DC  adapter  included 

Jk  oflrmMlrt  add  ilim  10  any  shark!  Mad*^ 

OD-l:S39.9J*S3.»UPS 

MOTORIZED  PC  BOARD 
ETCHAHT  AGITATOR, 

Eliminate  ledkiut  &  lira  (amuming  hand 
r.gilolion  Variable  speed.  DC  adaptor  imltokd. 
A  Hfliworewr's  Might  Model  A-1Q:  $89  95  + 
SS.W  UPS 

FIELD  STRENGTH  OSCILLATOR. 

Generates  mi  audible  Hone  retain?  io  ite  RF  Isrt) 
it's  deletiing  'ii&iT  la  yuup  lidd  strtngih. 
Eiullcnr  far  remote  adjuslmenfc.  Model  150: 
SM.QD  +  S3J0DUn 

I  year  warranty,  lflddy  fflflflfey  Ottlc  Jiinrnrtee. 
CJL  rewjenh  qdd  £.7S%  lax. 

Wwrti  fwfiw  info,  m  3(4  TIM 


SIGNaLCRAFT  CO.  1555  Ui\>%,  Sonta  Muiiiar  U  90404 


CIRCLE  246  ON  READER  SERVICE  CARD 

G5RV  All-Band  QuicKits™ 


Fsit  8f  Ejjv  to  Solid 

*  Hul -Sift  vjs«tl  numcti<i*» 

*  No  tn**J  u  ri  q.sj  or  cursing 

*  £&~etylhin.gJiKJu(ittt 

■  Finish  aaten.ni  in  minuUri 

Quality  CompontnU 

*  Pr**<rid<ttd  Sih'tr  fitting 

■  Kinkpr-wf  Qi*RtFU.*T*ij* 

*  Fully  insulattd,  wni  f <&!*■&. 

Tarn  All  Binds  iml  WARC 

BuiEd  your  own  front  *?rsteh,  Order 

TVeh&rt*  #J24-C  $5.95  ppd  USA 

CHI   f  01  -373-642*        for  T*ch  utfvle*. 


•DmibkSEiteGSRV 

204  ft  J6(>10I>i(>ok 

*  FuHSiwGSIV  $3555 

lOlti  SO-lODipott 
*Hal£Si2tG5RV  $25£5 

51  ft  46-10  Dipott 
-  Qttum  $k  <3$KV  $lft» 

26  fi  SMODipoLe 

*  Utr^ai  AJ*pteT  kit      J  7  35 
;cnv*rte  anv  idip>J*  [o  Maicum 

*  20C  Dtcnit  230r*  l«a*  Si  1.35 
A3i?5  F>£H 


Q/dar  Hot-Lln#: 


l-<00-926-7373. 


CIRCLE  107  ON  READER  SERVICE  CARD 


^ 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Hams,  via  your  computer. 
$29.95  per  year  —  unlimited  use1 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703:  894-5777         800:  282-5628 

CIRCLE  1 70  QH  READER  SERVICE  CABD 


Number  7  on  your  Feedback  card 


An  HF/VHF/UHF 

Marker  Generator 


Get  on  frequency  for  less  than  $10, 


by  J.  Frank  Brumbaugh  KB4ZGC 


Many  hams  operate  HF  as  well  as  the 
2m,  IWm,  and  70cm  bands,  and 
higher.  Most  marker  generators  hams  build 
provide  outputs  only  at  100,  50,  and  25  kHz. 
This  is  adequate  for  the  HF  bands,  but  it's 
impossible  to  identify  even  a  specific  100 
kHz  marker  at  VHF  and  higher.  You  need 
harmonic-rich  outputs  in  the  megahertz  range 
to  facilitate  identification  at  these  higher  fre- 
quencies. 

Motorola's  Kl  160 AA 

The  marker  generator  described  here  pro- 
vides square  wave  outputs  at  6  and  1  MHz, 
and  at  100,  50,  25  and  10  kHz.  I  chose  6  MHz 
because  its  harmonics  accurately  mark  144 
MHz,  222  MHz,  420  MHz,  many  points  in 
the  70cm  band*  plus  450  MHz.  The  remain- 
ing outputs  enable  identification  of  as  close  as 
10  kHz  points  in  between. 

The  heart  of  this  circuit  is  a  6.000  MHz 
crystal  oscillator  made  by  Motorola:  the 
KI160AA.  Self-contained  in  a  sealed  metal 
can,  it  fits  a  14-pin  DIP  socket.  It  operates 
from  a  +5  VDC  regulated  supply  and  draws 
65  mA.  Output  is  a  square  wave  rich  in  har- 
monics. It  is  available  from  Short  Circuits, 
PO  Box  285,  Barnegat  NJ  08005  for  $1.00. 
The  Pan  Number  is  XO6Q0. 

See  the  circuit  in  Figure  1  and  the  parts 
placement  in  Figure  3,  The  oscillator  and  ail 
other  parts  were  obtained  from  Short  Cir- 
cuits. The  filter  capacitors  and  the  resistor 
came  from  the  junk  box. 

How  the  Marker  Generator  Works 

A+5  VDC  fixed  regulator  7805  provides  a 
nominal  +5  VDC  to  the  circuit,  which  re- 
quires 100  to  150  mA,  depending  on  the  ICs 
selected.  The  74LS  chips  require  much  less 
current.  Use  a  scrap  of  aluminum  to  make  a 
small  home-brew  heat  sink. 

The  oscillator,  XOL  feeds  a  square  wave 
at  6  MHz  to  U 1 ,  74LS90,  which  is  connected 
to  divide  by  six.  Output  is  a  1  MHz  square 
wave  which  is  fed  to  U2,  74LS90,  connected 
to  divide  by  ten.  The  resulting  J 00  kHz 
square  wave  is  fed  to  U3,  74LS74,  which  is 
connected  to  divide  by  both  two  and  four, 
producing  square  wave  outputs  at  50  and  25 
kHz.  The  50  kHz  output  from  U3  feeds  U4, 
74LS90,  connected  to  divide  by  five,  thus 
producing  a  square  wave  output  at  10  kHz. 


All  outputs  are  brought  out  on  separate 
wires.  They  can  be  connected  through  a  1- 
pole,  6-position  wafer  switch  for  convenient 
selection  to  an  output  connector.  They  may 


board,  if  desired  for  later  attachment  of  the 
home-brew  heat  sink.  You  can  add  the  filter 
capacitors  now  or  later, 
Take  six  insulated  wires  of  different  col- 
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Figure  L  HF/VHF/UHF  marker  generator  schematic. 


also  be  brought  out 
to  separate  connec- 
tors, Because  a  DC 
voltage  also  appears 
on  these  output  lines, 
you  must  use  a  small 
blocking  capacitor 
when  you  use  the 
generator  with  a  re- 
ceiver. 

Construction 

Install  the  IC  sock- 
ets on  the  PC  board 
and  solder  in  place. 
The  oval  shaped  pin 
on  the  PC  board  in- 
dicates pin  1  for  each 
IC. 

Bend  the  pins  on 
U5,  the  regulator 
7805,  so  it  will  lie 
flat  against  the  PC 
board  mount,  and 
solder  it  in  place. 
Through  the  small 
hole  in  the  tab  of  the 
7805,  drill  a  hole 
through   the   PC 


Figure  2.  PC  hoard  foil  pattern, 
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Figure  3.  Parts  placement. 
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Number  8  on  your  Feedback  card 


A  Parallel  Port  I/O  Board 


Control  your  world! 

by  Wally  Gardiner  VE6BGL 


If  you've  recently  purchased  one  of  the 
new  IBM  PC  clone  computers  for  ihe  ham 

shack,  you  have  probably  been  wanting  to  use 
it  to  control  the  coffee  pot,  the  antenna  rota- 
tor* and  who  knows  what  else!  This  article 
describes  how  to  use  the  parallel  port,  which 
normally  connects  to  the  primer,  as  an  input/ 
output  port  to  control  the  outside  world  (see 
Figure  1). 

The  parallel  port  on  most  clone  computers 
exits  the  back  of  your  machine  in  a  25-pin 
female  connector.  Table  1  shows  the  neces- 
sary pinouts  of  the  printer  port  as  you  face  the 
computer,  For  our  purposes,  we  can  ignore 
all  the  other  pins  on  the  connector. 

The  computer  sends  data  to  the  printer  us- 
ing pins  2  through  9,  and  with  simple  pro- 
grams written  in  BASIC,  we  can  send  data  to 
our  interface  board  the  same  way.  The  IBM 
series  of  computers  arc  port -oriented,  and  a 
port  can  be  addressed  easily  using  the  OUT 
command.  This  is  similar  to  using  the  POKE 
command  to  store  a  value  in  memory.  Instead 
of  appearing  in  memory,  the  value  will  ap- 
pear on  the  data  lines  of  the  specified  port. 
Using  LPT2,  as  an  example,  the  command 
OUT  632,0  would  latch  all  of  the  data  lines 
low,  while  a  command  OUT  632 15  would  set 
data  lines  2  and 0  high.  Why.  you  ask?  Binary 
arithmetic!  Examine  Tabic  2. 

By  OUTputiing  the  appropriate  decimal 
number,  we  can  control  which  lines  on  the 
parallel  port  will  be  HIGH  (  +  5  volts)  and 
which  will  be  LOW  (0  volts),  This  even  lets 
us  control  more  that  one  thing  at  a  time, 
handy  for  azimuth  and  elevation  rotators  for 
an  OSCAR  pass,  for  example.  It  can  walk 
AND  chew  gum! 


Customizing  the 
Interface 

The  remaining 
problem  is  to  interface 
the  data  lines  coming 
from  the  computer  lo 
the  real  world  without 
causing  any  mush 
room  clouds  inside  the 
machine.  Obviously . 
we  don't  want  120 
volts  zinging  around 


OU PLC  ATE    4    TIMES    FOR 
DflO    THRU  DS 1 


&f< 


m 

1 1 


G*0*- 
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■00k 


our  motherboard!  Take  a  look  at  the  schemat- 
ic in  Figure  2.  All  this  docs  is  buffer  the  data 
line  pulse  by  feeding  it  through  a  diode  and  a 
Ik  resistor  to  the  base  of  an  NPN  transistor, 
causing  the  transistor  to  act  as  a  switch.  Data 
bits  0  through  3  are  connected  to  larger  power 
transistors  and  monitor  LEDs.  and  can  be 
used  to  control  high  current  items  such  as 
stepper  motors,  while  data  bit  4  is  connected 
to  a  relav  driver. 
If  the  I/O  board  were  connected  to  LPT2 


I0CLS 

20  PRINT  "Program  \a  lest  LPT2  porr 

30  PRINT  "***+**•************•*■•**'" 

40  PR[N TnPRJNT 

50  OUT  632T0 

55  COSUB  1000 

61  OUT632J:SQUND  4(U 

65  QOSUB   I  GOO 

70  OUT  63Z2:SOtJND  MU:GOSUB  1000 

72  OUT  632.4:SOUND  160,1 

75  COSUB  1000 

83  OUT  G32,R:SOUND  320.1 

H5  GOSUB    1000 

90  GOTO  50 

999ENT> 

1000  FOR  TDLY=1  to2:NEXTTDI  Y  RHIURN 


Listing  L  Stepper  program* 


PARALLEL   PORT 


a'j5> 


", 


r 


DATA   LINES 


I 


■iOOOO Q70  OOOOO  &O 

"O  o  o  o o  o  o  0  o  o  o  <> 

GROUND — ^ 


Figure  I.  You  can  use  this  parallel  ptmt 
which  normally  connects  to  your  primer,  §0 
control  more  than  one  device  at  a  time. 
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on  an  XT,  typing  a  command  from  BASIC, 
such  as  OUT  632,16.  would  cause  the  re- 
lay to  close,  while  an  OUT  632,0  would 
make  it  open.  The  relay  in  turn  could  be 
connected  to  lights,  the  coffee  pot  (through  a 
larger  relay  to  handle  the  higher  current!), 
your  rotator,  or  the  key  for  your  rig!  So  how 
about  a  practical  application?  Depending  on 
the  kind  of  keying  your  rig  requires,  the  I/O 
wilt  key  it  either  through  a  relay,  an  optoiso-* 
la  tor.  or  from  the  transistor.  Consult  your 
manual,  and  if  you're  not  sure,  use  the  relay 
method. 

To  test  your  interface,  run  the  program 
STEPPER, BAS,  Listing  I .  The  port  address* 
es  may  have  to  be  changed,  depending  on 
your  particular  machine.  When  STEP- 
PER. BAS  is  run,  all  the  LEDs  on  your  I/O 
hoard  should  make  like  an  old-fashioned  po- 
lice scanner,  blinking  sequentially,  ff  the 
lights  don't  blink,  troubleshoot! 

Note  that  the  port  number  632  may  also 
have  to  be  changed  depending  on  your  com- 
puter. Other  numbers  to  try  are  888  and 
956.  Check  the  documentation  that  came 
with  your  machine.  HINT:  If  your  manual 
says  something  like  HEX  3BC,  and  you  want 
to  convert  that  lo  decimal  from  BASIC, 
type:  ?  &H3BC  and  BASIC  will  return  a 
value  of  956  decimal. 

Output  Control 

Now  thai  your  interface  has  been  tested, 
it's  time  to  do  something  with  it.  Enter  and 
SAVE  the  program  MORSE. BAS,  Listing  2. 
This  program  will  allow  you  to  type  on  the 
keyboard  and  send  Morse  code  either  through 

the  speaker  for  code 
practice  study  groups, 
or  out  the  parallel  port 
(Data  BilO)  to  control 
the  LED.  The  LED 
will  blink  on  and  off  in 
Morse,  and  would 
make  a  great  signaling 
device. 

If  your  rig  can  be 
keyed  by  a  transistor* 
the  LED  can  be  par- 
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Fi\*ure  2.  fat  Data  bits  0  through  3  are  connected  to  larger  power  transistors  and  monitor    ailed  with  an  opiocou- 
LEDs.  (hi  Tfte  relay  driver  for  DB4.  plcrT  and  used  to  key 
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5  KEY  OFF 

10CLS 

20  REM  do  Title  screen 

25  FOR  LN=I  to  9:PRINT-NEXT  LN 

30  PRINT  V™.  == —  ..-." 

40  PRINT  "= 

50  PRINT  "= 

60  PRINT  "= 

70  PRINT  "= 

80  PRINT  "==™ 


Morse  Code  Keyboard  Program 

by 
W.S.  Gardiner  VE6BGL 

Box  2035  High  River  AEberta 


DECIMAL" 
*******":PRINT 
956'- 
888" 
632" 


90  Q0SUS  lOWXXCLS 

100   REM   get  hardware    information 
105  CLS 

1  10  PRINT  M  Hardware  Menu" 

120  PRINT'  ******■*##****■' 

125  FOR  LN=1  TO  5:PRINT:NEXT  LN 

130PRINH  Parallel  Port  HEX 

ll'i  PRINT  "  ***+  +  *.+*.****+  **+ 

1 40  PRINT"'  l)LPTl  3BCII 

150  PRINT'  2JLPT1:  378B 

160  PRINT  "  3)  LPT2:  278  H 

165  FOR  LN=1  TO  5:PRIN'T;NEXT  IN 

170  PRINT  "Check  your  system  documentation  and  select   ln  2  or  3 

From   the   menu" 

180  INPUT  ANS 

IRl  IF  ANS  =  1  THEN  PORT  =  956 

192  IF  ANS=2  THEN  PORT  =  888 

183  JF  ANS=3  THEN  PORT  =  632 

m  IF  ANS>3  THEN  GOTO  190 

185  GOTO  200 

190  PRINT  "Please  type  a  number  between   1    and  3" 

195  GOSUB  K)00(1;GOTO  100 

200  REM  start  of  program  loop 

205  OUT  POR  1,0 

210  CLS 

220  PRINT    "Would  you   like  sound  from  the  computer?  (y/n)" 

225  ANS$=INKEYS:IF  ANS$=,M'  THEN  225 

230  IF  ANSS^V  THEN  FLAG=I 

231  if  ANS$= 'Y1'  THEN  FLAO=l 

240  IF  ANS$*"iT  THEN  FLAG-0 

241  IF  ANS$=TT  THEN  FLAG=0 
245  PRINT:PRINT:PR1NT 

250  PRINT  "Instructions:  " 

255  PRINT  ****** ********" ;PR,|NT 

560  PRINT  "  Type  a  letter  on  the  keyboard  and  it  will  be  sent  to" 

270  PRINT  "the  screen   and   the  parallel  port  that  you  selected." 

2 SO  PRINT  "Hit  any  key  to  start  the  program,..," 

290  A$=INKEYfclF  A,$=-i"  THEN  290 

295  CLS 

300  REM   program  loop  starts  hare 

310  AS-tNKEYSTF  A$=w"  THEN  310 

315  IF  A$="l    THEN  GOTO  14000 

316  IF  A$-"0 '  THEN  GOTO  150O0 

317  IF  A$^"  ,h  THEN  GOTO  16000 
330  READ  1$ 

335  IF  JS-"*'"  THEN  RESTORE 

34(1  IF  J$=AS  THEN  GOTO  400 

350  IF  ]$="?" 'THEN  GOTO  310 

360  GOTO  330 

400  REM  output  the  data 

410  PRINT  J$: 

420  IP  I  LAG- I  THEN  GO  TO  500 

430  IF  FLAG=0  THEN  GOTO  1500 

499  GOTO  300 

500  FOR  N=l  TO  10 
510  READ  K 

520  IF  K=0  THEN  GOSUB  11000 

530  IF  K=L  THEN  GOSUB  12000 

535  II  K-99  THEN  RESTORE 

540  IF  K=99  THEN  GOTO  300 

550  NEXT  N 

570  GOTO  300 

1500  FOR  N=t  TO  10 

1510  READ  K 

1520  IF  K=0  THEN  GOSUB  1B000 

1530  IF  K=\  THEN  GOSUB  19000 

1535  IF  K=99  TURN  RESTORE 

1540  LP  K-99  THEN  GOTO  300 

1 550  NEXT  N 

1570  GOTO  300 

9000  DATA  a.0,lT99 

9001  DATA   b.  1,0.0,0,99 

9002  DATA  t\  1.0X0,99 

9003  DATA  d J  ,0.0,99 

9004  DATA  eT0,99 

9005  DATA  f ,0,0. 1,0.99 


9006  DATA  g, 1, 1,0,99 

9007  DATA   hAOjOA0#9 

9008  DATA  i.0,0,99 

9009  DATA  j3OJsl,l,9Q 

9010  DATA  k,lAl,99 

9011  DATA   1,0,1,0,0,99 

9012  DATA  m,ltl»99 

9013  DATA  n J  ,0,99 

9014  DATA  0,1,1.1,99 

9015  DATA   p,0,l,lT0,99 

9016  DATA   qtl,l, 0,1, 99 

9017  DATA  r.0, 1.0,99 
9017  DATA   5,0,0,0.99 

9019  DATA  Mt99 

9020  DATA   u.0,0. 1. 99 

9021  DATA  v,0,0,0,1,99 

9022  DATA  w,0, 1,1,99 

9023  DATA   k,  1.0,0 J  ,99 

9024  DATA  y.  1,0, 1,1, 99 

9025  DATA  z,  I  J, 0,0,99 

9027  DATA  2,0.0,1,1.1,99 

9028  DATA   3.0.0,0,1,1,99 

9029  DATA  4.0,0,0,0,1,99 

9030  DATA  5.0,0,0,0,0,99 

9031  DATA  6,1,0,0,0,0,99 

9032  DATA  7.1.1,0,0,0,99 

9033  DATA  8, 1, 1J, 0,0.99 

9034  DATA  9J,U.1A99 

9036  DATA  ,,0,1, 0,1  A* ,99 

9037  DATA   /,!, 0.0. 1,0.99 

9038  DATA  ?.0.0. 1.1. 0,0,99 

9040  DATA    ,0,0,0,1,0,1,99 

9041  DATA  =,0,1,0,1,0,99 

9998  DATA  ******* 

9999  END 

10000  REM    time   delay    subroutine    for   program    titles 
10010  FOR  TDLY=1  TO  5000: NEXT TDLY: RETURN 

11 000  REM  sound  routine  for  a  dot 

11010  SOUND  200,1 

11015  GOSUB    13000 

L102O  RETURN 

12000  REM  sound  routine  for  a  dash 

12010  SOUND  200,3 

12015  GOSUB   13000 

12020  RETURN 

13000   REM  pause   subroutine   between   letters    1    dit   spacing 

13010  SOUND  9000,hRETURN 

14000  REM  special   subroutine  to  sound  a  number   1 

14005  IF  FLAG-0  THEN  GOTO  24000 

14010  GOSUB  11000:FOR  11=1  TO  4:GOSUB  12000:GOSUB  13000:  NEXT 

H 

14015  RESTORE 

14020  GOTO  300 

15000  REM  special   subroutine  to  sound  a  number  0 

15005  IF  FLAG^O  THEN  GOTO  25000 

15010  FOR  H=l  T0  4:GOSUB  HOOOrGOSUB  l30O0:NEXT  H:GOSUB 

1  1000 

15015  RESTORE 

15020  GOTO  300 

16000  REM  special   subroutine  to  print  a  space 

16010  PRINT  N    "; 

16020  RESTORE 

16030  GOTO  300 

18000  REM  output  a  dit  lo  the  parallel  port  (bit  zero) 

ISDIO  OUT  PORT.1 

18020  FOR  TDLY=1  TO  3Q0:NEXTTDLY 

18030  OUT  PORT,0 

18040  RETURN 

19000  REM  outpui   a  dash  to  the  parallel  port  (bit  zero) 

19010  OUT  PORT  J 

1 9020  FOR  TDLY=1  TO  900:  NEXT  TDLY 

19030  OUT  PORT,0 

19040  RETURN 

240QO  REM  subroutine   to  send  a  number  1 

24010  GOSUB  18000FOR  H=I  TO  4:GOSUB  19000NEXT  II 

24015  RESTORE 

24020  PRINT  A$; 

24025  GOTO  300 

25000  REM   subroutine   to   send   a  number  0 

25010  FOR  11=1  TO  5:GOSUB  19000:NEXT  H 

25015  RESTORK 

25020  PRINT  AS: 

25025  GOTO  300 


Listing  2.  Morse  code  keyboard  program. 


the  rig  directly.  If  you  are  not  sure  about 
this,  modify  the  program  to  control  the  re- 
lay, and  use  the  relay  contacts  to  send  Morse, 
This  is  mandatory  for  older  tube  rigs,  and 
anything  else  that  normally  has  high  volt- 
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age  across  the  key  contacts.  It  involves 
changing  lines  18010  and  19010  to  ?????. 
Darn,  a  quiz  in  the  middle  of  the  article!  We 
want  data  bit  4,  and  only  data  bit  4,  to  be 
HIGH,  so  we  would  use  the  command  OUT 


632,16,  where  632  is  the  LPT2  address  and 
16  is  the  decimal  value  we  want  to  appear  on 
the  port.  Therefore,  lines  18010  and  19010 
should  both  be  changed  to  read  OUT 
PORT,  16.  (Ed.  Note:  PORT  is  the  variable 


If  you  always  thought  a  microprocessor-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller, 

REP-200  REPEATER 

A  premium  repeater  with  autopatcn  and  many  versatile  dtmf 
control  features  at  less  than  many  charge  for  a  bare-bones 
repeater! 

We  dorVt  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  Instance:  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filters,  hysteresis  squelch* 

Kit  $1095;  w/t  only  S1295S 


.  Available  for  the  2M,  220MHz,  44QMHzP  902MHz  bands, 

FCC  type  accepted  {vhf  &nd  uhf  comrnQrcmi  bands). 
'  Rugged  exciter  and  PA,  designed  for  continuous  duty. 

-  Power  output  15-1BW  (25W  option}  on  2A.1  or  hi-band;  15W  on  220MHz;  10W  on 
uhf  or  902MHz 

■  Accessory  add-on  PA4s  available  with  power  levels  up  to  10OW. 

•  Six  courtesy  beep  types,  including  two  pleasant,  sequential,  muttj-tone  bursts, 

-  AUTO  PATCH         ^   open  or  closed  access,  toll-cell  restrict.  auto-d&comect 

-  Reverse  Auto  patch,  two  types:  auto-answer  or  ring  tone  on  the  air. 

•  DTMF  CONTROL:  over  45  functions  can  be  controlled  by  toucrvtone.  Separate 
4-dkjrt  control  code  for  each  function,  plus  extra  4-digri  owner  password 

•  Owner  can  inhibit  autopatcn  or  repeater,  enable  either  open-  or  dosed- access 
for  repeater  or  autopatcn,  and  enable  toll  cafts,  reverse  patch,  kerchunk  fitter, 
site  alarm,  aux  rcvrh  and  other  options,  including  two  auxiliary  external  circuits. 

.  The  cwid  message,  dtrnf  command  codes^  and  owner-specified  default  parame- 
ters for  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory. 

•  Cw  speed  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can 
all  be  changed  at  any  time  by  owner-password-protected  dtmf  commands, 

•  Many  built-in  diagnostic  &  testing  functions  using  microprocessor. 

•  Color  coded  led's  indicate  status  of  ail  major  functions. 

•  Welded  partitions  for  exciter,  pa,  receiver,  and  controller.  REM  nuts  hold 
covers, 

■  3-1/2  inch  atfuTTWTum  rack  panel,  finished  in  eggshefi  white  and  Wack, 

.  Auxiliary  receiver  input  for  independent  control  or  cross  linking  repealers. 

REP-200V  Economy  Repeater  Kit  As  above,  except  uses  COR-4 
Controller  without  DTMF  control  or  autopatcn.  Krt  only  $795. 


HIGH  PERFORMANCE  XWITRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC 

FM  EXCITERS:  kits 
$99,  w/t  $169.  2W  contin- 
uous duty   TCXO&xtaJ 
oven  options  available. 
FCC  type  accepted  For 
com'f  uhf  &  hi  bands. 
■  TAS1  for  2M„  150-174. 
220MHz. 

•  TA451  for  uhf. 

♦  TA901  for  902  923MHE. 
(0.SW  out;  wft  only). 

*  VHF  &  UHF  AMPLIFIERS. 
For  fmt  ssbr  alv.  Output 
from  10W  tot  00W.  Several  models,  krts  starting  at  $79 

FM  RECEIVERS:  kits  $139,  w;t  $189. 
.  R144  R220  FM  RECEIVERS  tar  2M. 

130-174,  or  220MHz.  GaAs  FET  front 

end.  Q.I SuV  sen&livrty!   Both  crystaf  & 

ceramic  if  filters  plus  helical 

resonator  front  end  for  exceptional 

selectivity    >100dB  at  +12NHz  {best 

a v  ailable  a  ny where  E )  Flutte  r-proof 

hysteresis  squelch;  afc  tracks  drift 

-  R451  UHF  FM  RCVR,  similar  to 
above 

-  R901  902-92BMHZ  FM  RCVR 
Tr^le-conversion.  GaAs  FET  front  end. 

-  R76  ECONOMY  FM  RCVR  for  6M.  2M.  220MHz,  w/o  he&caJ  res.  or 
afc.  Kits  $129. 

-  R137  WEATHER  SATELLITE  RCVR  for  1 37  MHz.  Kit  $129.  w,l  $189 


I 

| 


f  ?      :■*■. 


ACCESSORIES 


TD-3  SUBAUOIBLE  TONE 

DECODER,  encoder  Adjustable 

lor  any  tone.  Designed  especially  for 
repeaters,  with  remote  control 
activate/deactivate  pr  ovfsicns 

10 


COR-3  REPEATER  CONTROLLER 
Features    adjustable    taf    &    time-out 
timers,  solid-state  refay,  courtesy  beep, 
and  Iccai  speaker  arnpfifier S49 

CWID  ki.  Diode  programmed  any  time 
in  the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR*3 ,$59 


COH-4  kit  Complete  COR  and  CWID 
all  on  one  board  for  easy  construction. 
CMOS  logic  for  low  power  consumption. 
Many  new  features.  EFROM  pro- 
grammed: specify  call  ., ...$99 


TD-2  TOUCHSTONE  DECODER/CON- 
TROLLER h  I  Full  16  digits,  with  toll-call 
restrictDr,  programmable.  Can  turn  5 
functions  on/off,  Great  for  selective  cat 


AP*3  AUTOPATCH  krt  Use  with  above 
for  repeater  autopatcn,  Reverse  paten 
&  phone  line  remote  control  are  std  $79 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  kit.  Use  wrtn  above  for  simplex 
operation  using  a  transceiver $39 


MO-202  FSK  DATA  MODULATOR 

Run  up  to  1200  baud  digital  signals 
through  any  fm  transmitter  with  full 
handshakes.  Radio  link  computers, 
telemetry  gear,  etc «„„.... ....$39 

DE-202  FSK  DEMODULATOR  Kit  For 
receive  end  of  link „„ ,....$39 

9600  BAUD  DIGITAL  RF  LINKS,  Low- 
COtft  packet  networking  system, 
consisting  of  new  MO-96  Modem  and 
special  versions  of  cur  220  or  450  mHz 
FM  Transmitters  and  Receivers.  Inter- 
face cfirectly  with  most  TNC's.  Fast, 
cflode-swltched  pas  output  1 5 or  50W. 


GaAs  FET 

PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 

LNG-(*) 

ONLY  $59 


FEATURES: 

•  Very  low  noise:  0  7dB  vhf  O.SdB  uhf 

-  Htgh  gain:  i3-20dB.  depends  on  freq 

-  Wide  dynamic  range  -  resist  overload 

-  Stable:  low  feedback  dual-gate  FET 
"Specify  tuning  range:  26-30,  4&-5G.    137~1$0, 

150-1??,  21Q-23Q,  400-470,  w  800-860  MHl 

LNW-(*) 

'^'      \  -d      MINIATURE 

\  [W      GaAs  FET 

PREAMP 

ONLY  $24  m    $39' *»tdie4i«J 

-  GaAs   FET   Preamp   similar   to   LNG, 
except  designed  for  low  cost  &  small 

Size.      Only   5/ffW   x    1-5/81.  x   3/4pH 
Easily  mounts  in  many  radios. 

•Specify    tuning    range;    25  35,    36-55,    $5-00. 


90  120, 
MHz, 


12Q-1SQ,    150-200,  200-270*  or  400-500 


3led 


LNS-(*) 

IN-LINE  PREAMP 

only $79 *  S99 

-  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit 
Use  with  base  or  mobile  transceivers  up 
to  25W.  Tower  mounting  brackets  Incl. 

•Specify  tuning  range:  120-175,  200-240,  or 
400*500  MHz. 


HELICAL  RESONATOR 
PREAMPS 

Preamps  with  3  or  4  section  he&oal 
resonators  reduce  intermod  &  cross- 
band  Interference  rn  crrtlcal  applications 
MODEL  HRG-C),  $49  vMt  $34  uhf. 
*$pecity     tuning     range:      142  150,      150-162, 
162- 1?4,  213-233,  420-450,  45047Q. 


RECEIVING 
CONVERTERS 

Low  notes  converters  to  receive  vhf  and 
uhf  bands  on  a  10M  receiver.    Choice 
of  kit  with  case  &  BNC  jacks,  kit  with  peb 
only,  of  w/t  unit  in  a  case. 
Request  catalog  for  complete  listings, 
VHF     Input     ranges     avail;     136*133, 
144-146.    145-147,    146-148;    krt    less 
case  $39,  kit  w/case  $59,  w/t  in  case 
$89 
UHF     input     ranges     avail:     432-434, 
435-437.  435.5-4375;  kit  less  case $49, 
kit  w/case  $69.  wA  in  case  $39, 


TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf.   Models  to 
convert  10M  ssb,  cw.  fmt  etc.  to  2MH  432, 
435.  and  for  atv.  1 W  output 
Krt  only  $7 9.   PA  s  up  to  4 5W  available 
Request  catalog  for  complete  hsUngs. 


OUR  29TW  YEAR! 


For  complete  info,  call  or  write  for  FREE  40-page  catalog. 

Send  $2  lor  owcf&ess  sir  mall     For  casual  Irilui rjal,  check  reader  OQfvlcn:  a]tow  3-4  weeks. 

Order  by  mail,  fax,  or  phone  (9-12, 1 -5  eastern  time) 

Min.  $3  S&H  Charge  for  ffrst  pound  plus  add'!  weight  &  ins. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O,D.  (S3  fee). 


amironics,  mc 

65  MOUL  RD.  -  HILTON  NY  14468-9535 

Phone:  716-392-9430  ••   FAX:  716-392-9420 


CIRCLE  57  Oft  READER  SERVICE  CARD 


Photo.  Once  you've  constructed  ytntr  parallel  interface,  you*  re  ready  to 
experiment  with  it. 


10  REM  Program  to  test  BUSY  (me 
2fi£LS 

4(1  PRINT  A 

30 PRINT  "  11U3Y  UNE  NOW  RF.ADS  "*;A 

60  PRIM  PRINT  "CONNECT  BUSY  LINE  TO 

GROLMHJN  PIN  IS,  HJT  ANY  KEY" 
65  A£=INKEY$:H*  AS=""  1 1  UN  ftf 
70    B=INP«>33) 

St)  PRINT  "BUSY  LINE  NOW  REAB3  ";B 
MEND 


Listing  J.  Input  test  program* 


Are  You  Serious 

About  HF  mobile  operation? 

THE 

TEXAS 
BUGCATCHER 

HF  Mobile  Antenna  System 


*  Hi  Q  air-wound  coils 

*  Minimum  SWR— excellent  per- 
formance on  all  HF  bands 

■  Easy  assembly  to  meet  almost  any 
configuration 

*  Fits  standard  3/8-24  SAE  mounts 

*  Various  length  base  masts  & 
whips  available 

Henry  Allen  WB5TYD 
214-388-4724  8  am-4  pm  weekdays 
214-527-4163  evenings  &  weekends 

Send  for  free  brochure! 

GLA  Systems 

PO  Box  425 

Caddo  Mills,  TX  75005 


=■?= 


1*1 


Call  us  for  great  prices 

on  COMET  dual  band 
and  tri-band  antennas. 


CIRCLE  124  ON  READER  SERVICE  CARD 


that  indicates  the  particular  port  address  of 
your  machine] 

MORSE. B AS  is  written  in  simple,  non^ 
sneaky,  generic  BASIC,  and  you  should  be 
able  to  port  it  to  almost  anything.  J  have  run 
the  code  practice  pan  or  the  program  on  ev- 
erything from  a  Color  Computer  to  an  an- 
tique Commodore  PET!  To  adapt  it  to  a  dif- 
ferent computer  involves  changing  the 
SOUND  and  OUT  routines  to  something  that 
your  computer  can  use.  For  CoCo  owners, 
the  program  adapts  nicely  lo  controlling  the 
serial  port,  and  I  would  imagine  something 
similar  can  be  done  for  the  Apple  and  C-64. 

Input  Detection 

So  much  for  getting  stuff  out  of  the  comput- 
er. How  do  we  get  data  into  it?  Well,  it  turns 
out  that  BASIC  also  has  a  command  called 
INP  for  INPUT  and  you  can  use  a  line  used 
such  as: 

1000  A  =  INP{X) 
where  X  is  the  pon  address  PLUS  one.  So  X 
might  be  889,  633,  or  957,  depending  again 
on  your  particular  system.  This  command 
will  read  the  status  of  the  BUSY  line  on  the 
primer  pon.  and  return  a  value  of  (usually) 
A=255  if  it's  LOW,  or  128  if  it  s  HIGH, 
Connect  a  push  button  switch  between  pin  18 
(ground)  and  pin  11  (BUSY)  and  run  the 
program  BUSYTEST.BAS,  Listing  3.  With 
the  appropriate  receive  software,  you  arc 
now  all  set  to  automate  the  CW  end  of  the 
station. 

Practically,  however*  it  has  been  my  expe- 
rience that  the  computer  between  your  cars  is 
much  better  at  decoding  the  20  meter  band 
than  any  machine.  But  you  could  use  the 
BUSY  line  with  a  microswitch  to  sense  when 
a  rotator  had  reached  a  point,  a  gate  had  been 
shut,  or  a  window  was  left  open! 

For  those  of  you  with  Rube  Goldberg  ten- 
dencies, use  the  relay  to  turn  on  the  coffee  pot 
(OUT  632,16),  and  a  thermistor  connected 
through  the  BUSY  line  to  detect  when  it's 
ready.  Automatic  microprocessor  controlled 
coffee! 

I'm  sure  you  will  find  your  own  uses  for  the 
board.  For  those  of  you  who  despise  typing  as 
much  as  I  do,  5  %  "  disks  arc  available  for  S 10 


Table  1 . 

Printer  Port  Pinouts 

Pin* 

Function 

1 

Strobe 

2 

Data  Bit  0 

3 

Data  Bit  1 

4 

Data  Bit  2 

5 

Data  Bit  3 

6 

Data  Bit  4 

i     7 

Data  Bit  5 

8 

Data  Bit  6 

9 

Data  Bit  7 

10 

Acknowledge 

11 

Busy 

12 

Out  of  Paper 

13 

Printer  on  line 

18 

Ground 

Table  2. 

Binary  Arithmetic 

Decimal  Number 

Data  Bits 

76543210 

0 

00000000 

1 

00000001 

2 

00000010 

3 

0000001 1 

4 

00000100 

5 

00000101 

6 

0  0  0  0  0110 

7 

0  0  0  0  0  111 

8 

00001000 

9 

00001001 

10 

00001010 

11 

0000101 1 

12 

00001 100 

13 

00001 101 

14 

00001 1 10 

15 

00001 1 1 1 

16 

00010000 

Table  3,  The  Experimental  I/O  Interface 


Qty. 

5 
4 
4 
6 
5 
5 
4 
1 
1 


Part 

2N2222 

2N3055 

LEDs 

1N914 

1k(R1) 

100k  (R2) 

560  <R3) 

LM4 

DB25 


Description 

NPN  transistor 

NPN  transistor 

Light  Emitting  Diodes 

diodes 

resistor,  y«  watt 

resistor,  1A  watt 

resistor,  1/4  watt 

1 2  volt  relay 

male  connector,  25  pin 


Misc.  assorted  hardware,  ribbon  cable, 
pert  board,  etc. 

Notes:  Resistor  R2(1O0k)  may  not  be  nee- 
essary,  depending  on  the  transistor  select- 
ed. Check  the  polarity  of  the  LEDs  when 

installing  them.  Relay  contacts  must  be 
able  to  handle  the  current  of  the  switched 
device.  Don'!  use  a  miniature  relay  to  con- 
trol an  arc  welder!  The  retay  coil  MUST  be 
paralleled  by  a  diode, 


U.S.  and  an  SASE.  [Ed.  Note:  Listings  of  the 
three  BASIC  programs  are  also  a  vailahle  tree 
on  the  73  BBS  under  the  JJnmg  BIG.  The 
BBS  number  is  (603)  525-4438.  j  Enjoy! 


You  may  contact  Wally  Gardiner  VE6BGL  at  Box 
2035,  High  River,  Alberta  Canada  WL 1B0. 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versatility 
to  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tones,  and  Test  Tones,  No 
counter  or  test  equipment  required  to  set  frequency - 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
>our  service  van  to  check  out  your  customers1  re- 
peaters; also*  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator.  It  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  available 
lor  one  day  delivery,  backed  by  our  one  year  warranty. 


All  tones  in  Group  A  and  Group  B  are  included. 

Output  level  flat  lt>  within  l.5db  over  entire  range  selected 

Separate  level  adjust  pots  and  output  connections  for  each 

tone  Group. 

Immune  to  RF 

Powered  by  6-30vdc,  unregulated  at  8  ma. 

Low  impedance,  low  distortion,  adjustable  sinewave 

output,  5v  peakto-peak 

Instant  start-up. 

Off  position  for  no  tone  output. 

Reverse  polarity  protection  built-in. 


Group  A 


67.0  XZ 

91.5  ZZ 

118, H  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

1 23  0  32 

J62.2  5B 

74.4  WA 

97.4  ZB 

J 27.3  3 A 

167  9  6Z 

77.0  XB 

100.0  IZ 

131  H  IB 

173  8  6 A 

79.7  SP 

103.5  IA 

136.542 

179.9  6B 

82 .5  YZ 

107  2  IB 

I4IJ4A 

186  2  72 

85  4  YA 

1 10,9  2Z 

146  2  4B 

I9287A 

8»,5  YB 

114.8  2A 

151.4  SZ 

203.5  Ml 

-  Frequency  accuracy,  ±  .  I  Hz  max i mum  ■  4G°C  to  +  85°C 

*  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  lone 

Group  B 


TEST  TONES: 

TOUCH-TONES; 

BURST  TONES 

600 

697     1209 

1600     1850     2150     2400 

1000 

770     1336 

1650     1900     2200     2450 

J  500 

852     1477 

1700     1950     2250     2500 

2175 

941      1633 

1750    2000     2300     2550 

2805 

i 

1800    2100     2350 

•  Frequency  accuracy,  ±  I  Hz  maximum  -  40°C  to  +  85°C 

•  Tone  length  approximately  300  ms,  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  $79.95 


COMMUNICATIONS  SPECIALISTS 

426  West  Taft  Avenue ,  Orange,  California  92667 
(800)  854*0547/  California:  (714)  998-3021 
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CIRCLE  10  ON  READER  SERVICE  CARD 


Number  9  on  your  Feedback  card 


73  Review 


by  Jeffrey  A.  Meyer  S8AHA  and  Bill  Brown  WB8ELK 


The  WB20PA  LogMaster 


A  versatile  H Flogging  program  for  the  IBM  PC. 


Sensible  Solutions 
P.O.  Box  474 

Middletown  NJ  07748 
Price  class:  $60 


The  contest  is  over  and  you're  the  lucky  op 
who  lost  the  tossP  and  gets  to  organize 
the  logs  and  send  them  in  to  Ihe  contest  spon- 
sor for  credit  UGHHH!  Making  sense  of  the 
log  sheets  and  reading  the  stop  your  group 
calls  handwriting  can  certainly  try  anyone's 
patience,  especially  after  hours  of  screaming 
phonetics  and  pounding  brass.  There  must  be 
a  better  way!  Enter  the  idea  of  having  a  per- 
sonal computer  present  during  the  contest  to 
perform  your  logging,  check  dupes,  and  print 
the  results  in  completed  form  a*  the  conclu- 
sion of  the  contest. 

To  help  me  cope,  I  began  looking  for  soft- 
ware programs  that  have  the  capabilities  to 
make  contesting  and  logging  easier.  My  de- 
sires were  simple.  First  and  foremost,  the  soft- 
ware must  be  easy  to  understand  and  have  a 
manual  that  doesn't  resemble  'War  and 
Peace."  Second,  it  must  be  flexible  enough  to 
work  for  different  contests  as  well  as  provide 
duping,  logging  and  printing  functions.  Final- 
ly, rt  must  be  compatible  with  my  current  com- 
puter system  so  that  i  can  spend  more  money 
on  ham  type  stuff. 

The  Sensible  Solution 

I  recently  ran  across  the  WB20PA  LogMas- 
ter program  by  Sensible  Solutions.  This  par- 
ticular program  was  written  specifically  for  HF 
logging  and  contesting,  and  it  works  on  my 
IBM  PS/2  (or  any  IBM  PC/compatible),  I  read 
the  manual  and  really  enjoyed  tinkering  with 
the  program  The  inner  workings  revolve 
around  easy-to-use  pop-up  windows  which 
guide  the  user  through  the  various  segments 
of  the  program:  Log,  View,  Search,  Print,  Utili- 
ties, and  Quit,  Each  segment  is  well  thought- 
out  and  extremely  easy  to  learn  and  use. 
Aside  from  the  expected  Time-Call-Freq-RST- 
Mode  logging  functions,  the  LogMaster  in- 
cludes fields  for  tracking  and  reporting  CO 
zones,  ITU  zones,  states,  prefixes,  beam 
headings,  starting  and  ending  QSO  times, 
counties  and  QSL  functions.  The  contents  of 
these  various  fields  as  well  as  the  final  log  can 
also  be  viewed,  modified  and  finally  printed  for 
contest  submissions. 

Getting  Started 

LogMaster  runs  on  an  SM  PC  or  compat- 
ible and  needs  at  least  51 2k  of  RAM.  You  need 
either  two  floppy  disk  drives  or  one  floppy 
drive  and  one  hard  drive.  Installation  is  quick 
and  easy.  To  run  the  program  just  enter  the 
command  "LM"  at  the  DOS  prompt. 
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Photo  A,  The  LogMaster  main  menu. 


Photo  B.  Entering  your  QSO  information. 
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Photo  C>  Metric  conversion  pop-up  window. 

The  first  time  you  install  LogMaster,  you 
enter  the  local  time  zone,  latitude  and  longi- 
tude, input  power,  and  the  directory  path  for 
your  logbook  file.  Thereafter,  you  go  directly  to 
the  main  menu  on  start-up. 

The  main  menu  comes  up  with  several  cate- 
gories: Log,  View,  Search,  Print,  Utilities,  and 
Quit  (see  Photo  A). 

Access  to  each  submenu  is  driven  by  single 
keystroke  commands.  Each  command  drives 
a  series  of  pop-up  menus  which  guide  you 
easily  through  all  the  features.  Hitting  the  ESC 
key  brings  you  back  to  each  previous  menu. 


Logging  In 

The  Log  section  allows  you  to  enter  stations 
worked  into  your  logbook  database.  You  have 
two  options  of  entry.  The  "Manual* '  selection 
allows  you  to  enter  calls  with  complete  control 
of  the  time  and  date— useful  for  entering  con- 
tacts made  from  contest  logsheets,  for  exam- 
ple. The  "Auto"  mode  automatically  enters 
the  date  and  time  for  each  contact  in  real-time. 
The  Log  entry  screen  provides  a  lot  of  informa- 
tion about  each  contact,  including  QSL  sent/ 
received  status  (see  Photo  B).  During  the  log- 
ging  process  a  series  of  function  key 
commands  are  available  which  really  en- 
hance an  already  powerful  program. 

One  of  the  most  useful  of  these  is  the 
"Notepad"  function.  You  can  literally  write  a 
full  page  of  information  describing  a  contact. 
When  viewing  a  specific  entry  in  the  logbook, 
you  can  recall  this  notepad  with  just  a  function 
key.  Other  function  key  commands  allow  you 
to  update  the  frequency  (if  using  a  computer 
interfaced  radio),  enable  the  QBICSP  option 
(which  highlights  a  contact  if  you  need  it  for  a 
specific  reason),  enable  an  RST-sent  serial 
number  for  each  contact  in  a  contest,  do  dupe 
checking  while  logging,  check  QSO  start  and 
stop  time,  tag  a  QSO  or  do  quick  a  save  func- 
tion {you  don't  have  to  step  through  all  of  the 
tog  entry  items),  tf  you  have  a  Kenwood  rig 
with  a  computer  interface,  LogMaster  will  au- 
tomatically enter  your  current  transmit  and 
receive  frequency  when  in  "Auto"  mode.  Oth- 
er rigs  should  be  similarly  supported  in  future 
revisions. 

The  "Dupe"  checking  feature  is  a  very  flex- 
ible function.  You  can  check  dupes  for  call- 
sign,  country,  state,  CQ  zone.  ITU  zone,  or 
prefix.  It  highlights  the  call  and  beeps  whenev- 
er a  dupe  situation  is  encountered.  The  Tag 
function  allows  you  to  add  a  specific  bit  of 
information  to  your  logged  QSO,  which  you 
can  search  for  later.  For  example,  if  you  want 
to  mark  all  your  QRP,  RTTY,  or  AMTOR  con- 
tacts, you  can  put  a  specific  tag  on  them  and 
just  list  out  only  your  QRP  contacts. 

Another  nice  pop-up  window  is  available 
during  the  logging  process  which  is  partic- 
ularly useful  for  foreign  contacts.  By  hitting 
<Alt-C>  you  get  a  metric  conversion  pro- 
gram {see  Photo  C)! 

Viewing 

The  "View"  menu  allows  you  to  sort  out 

your  logbook  and  display  it  in  different  ways. 


Photo  D.  Muftiband  logbook  summary. 


Utilities 

This  section  allows  you  to  customize  the 
program  to  your  individual  specifications. 
Dupe  checking  searches  can  be  reconfigured 
here  and  you  can  also  select  a  new  file  path  for 
different  logbook  entries  (a  useful  feature  for  a 
specific  contest  entry). 

I  found  the  Statistics  section  particularly  in- 
teresting. Selecting  this  submenu  allowed  me 
to  Took  at  my  countries,  states,  CO  zones,  or 
ITU  zones  worked.  This  display  quickly  gave 
me  a  multiband  display  of  my  progress  in  each 
of  these  categories  (see  Photo  D).  In  addition, 
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Figure-  Logbook  printout. 


You  can  display  the  entries  sorted  by  date, 
country,  state,  callsign,  CQ  zone,  fTU  zone, 
prefix,  tag  or  QSL  sent/received  marks, 

A  note  about  the  record-protection  feature: 
"Protect  All  Fields"  prevents  you  from  chang- 
ing arcy  entry;  "QSL  Edit  Only"  allows  QSL 
status  information  editing;  and  Edit  All  Fields 
allows  complete  editing.  This  feature  adds  an- 
other keystroke  when  you're  looking  for  log 
entries,  but  it  helps  prevent  you  from  making 
inadvertant  errors! 

I  found  the  sorting  feature  of  the  LogMaster 
incredibly  useful.  I  could  literally  display  all  of 
the  contacts  I  made  with  just  one  station.  If  I 
wanted  to  list  out  only  my  QRP  contacts,  I 
used  the  Tag  function. 

Searching 

Although  similar  to  the  "View*4  menu,  the 
Search  area  allows  you  to  search  for  partial 
search  keys.  For  example,  if  I  wanted  to  find 
my  QSO  with  KA8WLV  but  forgot  his  suffix,  I 
would  search  for  all  calls  beginning  with  KA8 
until  I  found  him. 

Printing 

This  menu  is  handy  if  you'd  like  a  hard- 
copy  printout  of  your  logbook  (see  the  Fig- 
ure). You  can  print  out  your  whole  logbook 
or  start  from  a  particular  date.  Of  particular 
interest  to  contesters  is  the  "Awards  Dupe 
Sheet",  This  option  prints  out  your  log  sorted 
in  callsign  order. 


you  can  display  QSL  activity  and  total  QSOs  in 
this  manner. 

Useful  Utilities 

Jn  addition  to  LogMaster,  you  will  find  two 
utilities  on  the  diskette.  Merge  allows  you  to 
merge  two  logbook  databases  into  one  log- 
book. 

And  you  can  print  your  own  QSLsi  QSL 
labels  and  even  QSL  cards  can  be  printed  with 
this  handy  utility.  It  uses  your  logbook  data- 
base to  print  out  specific  cards  right  on  your 
printer. 

Impressions 

I  found  the  WB2QPA  LogMaster  very  easy 
to  use.  The  versatility  of  sorting  your  logbook 
by  different  search  patterns  and  the  notebook 
area  made  it  extremely  useful  I  found  that  if 
anything,  there  were  too  many  categories  for 
each  logbook  entry.  Fortunately,  there  is  a 
quick  save  function  key.  You  should  also  be 
careful  to  enter  the  FULL  path  for  each  new 
logbook,  or  you  could  inadvertantly  erase  a 
previous  log. 

I  was  pleasantly  surprised  with  all  of  the 
functions  and  the  ease  of  operation  of  the  HF 
LogMaster.  I  only  wish  it  could  be  used  for 
VHF/UHF  contacts  as  well.  The  LogMaster 
really  shines  when  you  consider  the  time 
saved  in  entering  and  maintaining  a  logbook, 
particularly  the  log  sheet  paper  jam  that  builds 
up  during  a  contest 


REMEMBER.  .A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEXS  QUALITY  IS  NO  BARGAIN 


PEBIPHEX  POWER  PACKBFOB 


\  SUPER  PACKS  FOR 
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BIG  SAVINGS! 


PB-25/26S  8.4V  900mah 

$65.00 
PB-112V1200mah 

$67,00 
PB-8S  12V  SOOmah 

$59.00 


Manufactured  in  (ha  USA  with  matched  ceJh,  these 

Super  Pacta  feature  short  err  curt  protection  and 

overcharge  protect  ion.  and  a  12  month  warranty. 

All  inserts  in  stock  or  available  from  authored  dealers. 

CALL  US  TO  DISCUSS  YOUR  BATTERY  REQUIREMENTS 
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Add  Si .00  Shipping  &  Handling, 
Connecticut  residents  add  %%  tax. 

iiiPORIPH<?X  inc. 

149  Palmer  goad.  Southbufy  CT  Q&488 

800*634*8132 

In  Connecticut  203*264*3985  -  FAX  203-26M943 
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Number  10  on  your  Feedback  card 


73  Review 


by  Ron  Hmnac  NiiVN 


Kenwood's  TM-941A 

Triband  FM  Transceiver 

Three  for  the  price  of  one. 


Kenwood  U  S.A.  Corp. 
P.O.  Box  22745 

2201  E  Domingoez  Street 

Long  Beach  CA  90801  -5745 

Phone:  (213)  &39-4200 

Price  Class;  $1200 


F'  irst  there  were  single-band  FM  trans- 
ceivers, then  came  dual-band  rigs,  Now 
there's  a  three-band  radio,  Kenwood's  new 
TM-941 A  triple-band  FM  transceiver  that  cov- 
ers 2  meters,  70  centimeters  and  23  centime- 
ters. With  this  one  rig  you  can  operate  on  the 
144,  440  or  1200  MHz  amateur  bands. 

Kenwood  has  managed  to  squeeze  three 
transceivers  info  one  small  package  measur- 
ing 5.9rW  x  l.97'fH  x  6.89*D,  It  feels  like 
three  transceivers,  though,  weighing  in  at 
over  four  pounds. 

What  the  TM-941  A  Offers 

The  TM-941  A  is  designed  for  13.8  VDC  op- 
eration at  a  maximum  of  1 T . 5  amps  {high  pow- 
er transmit  on  2m).  It  comes  with  several  stan- 
dard  accessories,  including  a  mobile 
mounting  bracket,  DTMF  microphone,  DC 
power  cable,  an  extra  fuse,  a  56-page  instruc- 
tion manual  warranty  card,  and  an  assort- 
ment of  miscellaneous  hardware.  Also  includ- 
ed is  a  nice  feature  that's  recently  become 
popular  on  a  number  of  other  mobile  rigs:  a 
detachable  front  panel.  With  either  the  option- 
al PG-4K  or  PG-4L  interconnect  kit,  the  trans- 
ceiver body  can  be  located  remotely  from  the 
front  panel.  This  is  especially  handy  in  some 
of  today's  cramped  smaller  auios,  and  pro* 
vides  an  added  measure  of  security  m  any 
vehicular  installation. 

Three  RF  output  power  levels  are  available 
on  2m  and  70cm:  hi  output  on  144  MHz  is  50 
watts,  mid  is  10  watts  and  low  is  around  5 
watts.  The  power  levels  on  440  M Hz  are  35, 1 0 
and  5  watts  respectively.  Two  power  output 
choices  are  available  on  1200  MHz,  10  watts 
(hj>  and  1  watt  (low), 

As  shipped  from  the  factory,  the  TM-941  A 
transmit  frequency  ranges  are  144-148  MHz, 
438-450  MHz  and  1240-1300  MHz.  and  mod- 
ifications for  MARS/CAP  are  possible.  Re- 
ceive coverage  on  2m  is  118-174  MHz  (in- 
cluding AM  reception  in  the  aeronautical 
bands,  although  the  instruction  manual 
makes  no  mention  of  this).  The  70cm  and 
23cm  receive  frequencies  are  the  same  as  the 
transmit  frequencies,  but  a  modification  is 
available  that  will  expand  the  reception  cover- 
age to  400-475  and  1 21 0-1 330  MHz. 

The  three  transceivers  are  about  as  sepa- 
rate as  is  possible  in  one  radio.  Kenwood  has 
provided  each  band  with  its  own  volume  and 
squelch  control,  antenna  connection,  display 
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Photo  A,  The  Kenwood  TM-941  A  iribander. 

area  on  the  front  panel  LCD.  and  external 
speaker  jack.  The  radio's  single  internal 
speaker  is  common  to  all  three  bands,  and 
there  is  a  fourth  speaker  jack  available  that 
can  route  the  three  bands'  combined  audio  to 
a  single  external  speaker.  You  could  conceiv- 
ably have  as  many  as  four  external  speakers 
connected-one  for  each  of  the  three  separate 
bands,  and  one  for  the  combined  audio. 

This  separate  functionality  means  that  you 
can  simultaneously  receive  on  all  three 
bands,  and  even  configure  the  rig  for  cross- 
band  repeat  operation  (I  wasn't  able  to  test 
this  feature  and  there's  no  mention  of  how  to 
do  it  in  the  instruction  manual). 

The  Features 

The  TM-941  A  is  packed  with  all  the  features 
and  capabilities  typical  in  modern  micropro- 
cessor-controlled transceivers.  Space  restric- 
tions preclude  a  review  of  all  of  them  (the 


Photo  8,  Spectrum  output  from  the  TM-941  A, 
representative  of  at!  three  bands'  perform- 
ance. (The  photo  is  of  a  2  meter  TX  signal  on  a 
Tektronix  TL 14  analyzer.) 


instruction  manual  is  56  pages  long,  not  in- 
cluding the  schematic  and  block  diagrams), 
so  HI  highlight  a  few  of  the  major  ones  that  are 
either  standard  or  are  available  as  options. 

CTCSS  encoder:  There  are  38  subaudible 
tones  included,  selectable  from  the  front  pan- 
el. The  rig  I  tested  did  not  have  the  optional 
TSU-7  CTCSS  decoder,  but  the  modute  is 
easily  installed  in  a  socket  accessible  behind 
the  front  panel. 

Dual-tone  squelch  system:  If  the  optional 
DTU-2  module  is  installed,  this  function  allows 
what  Kenwood  describes  as  selective  calling. 
When  activated,  the  receiver's  squelch  will 
not  open  unless  the  transmitting  station  sends 
a  three-digit  DTSS  code  matching  what  you 
have  programmed  in  your  radio.  You  can  also 
transmit  programmable  codes  for  individual  or 
group  calling.  The  paging  function  of  this  op- 
tion lets  you  display  the  three-digit  code  of  the 
calling  station  on  the  front  panel  display,  Sev- 
en memories  are  available  for  storing  your 
own  radio's  code,  the  calling  station's  code 
during  receive,  and  group  codes  or  the  codes 
of  other  stations. 

Repeater  offsets:  Automatic  offsets  that 
conform  to  the  ARRL's  band  plan  are  stan- 
dard on  2mt  but  you  can  override  this  and 
enter  your  own  offsets,  if  necessary.  Offset 
selection  on  70cm  and  23cm  must  be  done 
manually. 

Tone  alert:  This  provides  an  audible  alarm 
to  let  you  know  when  someone  is  transmitting 
on  a  frequency  being  monitored.  When  acti- 
vated, this  function  won't  actually  break 
squelch  to  allow  you  to  hear  the  transmission* 
It  just  beeps  when  a  signal  is  received,  and 
keeps  track  of  the  elapsed  time  of  the  signal's 
transmission. 

Automatic  power  off:  How  many  times 
have  you  forgotten  to  turn  your  mobile  hg  off 
after  you  left  the  car?  Popular  in  many  HTs, 
this  capability  in  the  TM-941  A  will  turn  the 
radio  off  after  two  hours  and  59  minutes  of 
inactivity. 

Time-out  timer:  If  you  are  on  the  long- 
winded  side  and  keep  timing  out  repeaters, 
this  function  will  be  especially  useful.  You 
can  select  3,  5,  10f  20  or  30  minutes  (or 
off  for  no  limit)  as  the  amount  of  contin- 
uous transmission  time  allowed  before  the 
radio  automatically  switches  back  to  receive 
mode,  A  beep  will  let  you  know  when  the 
rig  has  reached  the  limit  you've  chosen. 


April  26,  27,28,  1991 


Early  Reservation  Information 


•  General  Chairman,  Dave  Qrubb,  KC8CF 

•  Giant  3  day  flea  market  •  Exhibits 

•  License  exams  •  Free  bus  service 

Flea  market  tickets  and  grand  banquet  tickets  are 
limited*  Place  your  reservations  early,  please. 

Flea  Market  Tickets 

A  maximum  of  3  spaces  per  person  (non- 
transferable). Tickets  (valid  all  3  days)  will  be  sold  IM 
ADVATiCE  OMLY.  Mo  spaces  sold  at  gate.  Vendors 
MUST  order  registration  ticket  when  ordering  flea 
market  spaces. 

Special  Awards 

nominations  are  requested  for  "Radio  Amateur  of  the 
Year,"  "Special  Achievement"  and  Technical 
Achievement'  awards.  Contact:  Hamvention  Awards 
Chairman,  Box  964,  Dayton,  Oil   4540 1 . 

License  Exams 

Movice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only.   Send  FCC  form  610 
(Aug.  1985  or  later)  -  with  requested  elements  shown 
at  top  of  form,  copy  of  present  license  and  check  for 
prevailing  ARRL  rates  (payable  to  ARRL/VEC)  to: 
Exam  Registration,  8850  Windbluff  Point,  Dayton,  Oil 

45458 


•  Asst  General  Chairman,  Ross  Brown,  WA8DQH 

1991  Deadlines 

Award  nominations:  March  1 
License  Exams:  March  26 
Advance  Registration  and  banquet: 

USA  -  April  4        Canada  -  March  3 1 
riea  Market  Space: 

Spaces  will  be  allocated  by  the  Hamvention 
committee  from  all  orders  received  prior  to  February 
1,  Express  Mail  NOT  necessary!  notification  of  space 
assignment  will  be  mailed  by  March  15,  1991 , 
Checks  will  not  be  deposited  until  after  the  selection 
process  is  complete. 

Information 

Qeneral  information:  (515)454-1456 

on  Box  964,  Dayton,  OH  45401 
Lodging  Information:    (513)223-2612 

(Flo  Reservations  By  Phone) 
Flea  Maiftet  Information:   (513)  767-1 107 

Lodging 

Please  write  to  Lodging,  Dayton  Hamvention,  Chamber 
Plaza,  5th  St  Main  Streets,  Dayton,  Oti  45402  or  refer  to 
our  1990  Hamvention  program  for  lodging  information 
which  includes  a  listing  of  hotel/motels  located  In  the 
areas  surrounding  Dayton. 


HAMVENTJOH  is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 


Advance  Registration  Form 

Dayton  Hamvention  1 99 1 

Reservation  Deadline  -  USA-April  4,  Canada-March  31 

Flea  Market  Reservation  Deadline:  February  1 

Enclose  check  or  money  order  for  amount  indicated 
and  send  a  self  addressed  stamped  (#10)  envelope, 

Please  Type  or  Print  your  name  and  Address  clearly. 


QC7W 
flame  _ 


12    3    4 


Address 
City 


State 


Zip 


How  Many 


Admission 
(valid  all  3  days) 

Qrand  Banquet 

Alt*  Act*  Luncheon 
(Saturday) 
(Sunday) 

Flea  Market 
(Max,  3  spaces) 


@  $10.50" 
@  $22.00" 


@  $8.00 
@  $8.00 

$25/1  space 

$50/2  adjacent 


Admission  ticket  must  $  1 50/3  adjacent 

be  ordered  with  flea  market  tickets 


•  $13.00  at  door 

**  924,00  after  April  24th.  if  available 


Total 


$. 

$. 
$ 


Make  checks 
payable  to  -     Dayton  HAMVENTION 

Mail  to  -     Dayton  Hamvention 

Box  1446 
Dayton,  OH  45401 


Measurements  Made  Easy 

When  73 contacted  me  about  reviewing  the  Kenwood  TM-941  A  tribander,  I  thought  it  might 
be  appropriate  to  evaluate  a  state-of-the-art  rig  with  a  state-of-the  art  test  instrument,  I  called 
Motorola  and  obtained  one  of  their  new  R-2600A  communications  system  analyzers. 

The  R-2600A  sells  for  a  little  over  $10,000,  putting  rt  out  of  the  reach  of  most  hams,  but  rts 
versatility  and  many  capabilities  make  it  ideal  for  those  involved  with  two-way  radio  servicing 
in  the  400  kHz  to  999.9999  MHz  range.  The  33  pound  package  takes  the  place  of  several 
pieces  of  test  equipment.  This  all-in-one  box  serves  as  an  RF  signal  generator  (-130  to  0 
dBm)T  a  sensitive  AM/FM  measurement  receiver  (2  (iV)r  scanning  receiver,  spectrum  analyz- 
er, duplex  offset  generator  for  servicing  repeaters,  frequency  counter,  AC/DC  voltmeter, 
oscilloscope,  wattmeter  (0.1  to  125  watts),  signal  strength  meter,  frequency  error  meter, 
SI  NAD  meter,  distortion  meter,  FM  deviation  and  AM  percent  of  modulation  meter,  sweep 
generator,  audio  generator  and  a  signaling  simulator.  This  last  feature  includes  the  capability 
of  encoding  and  decoding  PRIVATE  LINE  (PL),  DIGITAL  PRIVATE  LINE  (DPL),  and  single 
tone  sequences  as  well  as  multitone  sequences  including  DTMF.  two-tone  paging,  5/6  tone 
paging,  International  Select  V,  and  20  Tone  Genera!  Sequence. 

The  analyzer  is  based  around  Motorola's  M-68000  16-bit  microprocessor,  and  makes  use 
of  digitized  screen  bit  mapping,  softkeys  and  windowing,  and  permanent  storage  of  common 
test  setups.  The  R-2600A  can  even  be  connected  to  an  external  PC  or  printer. 

I  was  able  to  conduct  almost  every  test  on  the  Kenwood  using  the  R-26Q0A,  In  fact,  except 
for  1200  MHz  operation  and  actual  on-air  tests,  the  TM-941  A  spent  most  of  the  rest  of  Its 
evaluation  time  connected  to  the  communications  analyzer. 


Automatic  band  change:  Suppose  you 
have  the  TM-941A  set  to  transmit/receive  on 
2m,  but  you're  also  monitoring  70cm  and 
23cm.  If  you  wanted  to  transmit  ont  say,  23cm 
you  would  have  to  manually  select  that  band 
to  be  able  to  transmit  on  it  With  the  abc 
function  activated,  the  radio  will  automatically 
do  that  for  you  when  a  signal  on  another  band 
is  received. 

Automatic  lock  tuning:  This  function  is 
available  only  on  1200  MHz.  and  operates 
somewhat  like  an  AFC.  When  turned  on,  the 
ALT  will  detect  the  drift  in  frequency  of  either 
you  or  the  other  station  and  automatically  shift 
the  TM-941  A's  frequency  to  compensate, 

Fixed  detect  output:  The  internal  micro- 
phone connector  {it's  behind  the  front  panel) 
is  an  eight-pin  telephone-type  jack.  One  of  its 
pins  is  labeled  rd  and  can  provide  receive 
audio  from  the  selected  tx/rx  band.  By  using 
the  cont  sel  function,  this  terminal  will  be  acti- 
vated and  can  be  used  for  packet  operations. 

Dimmer:  The  front  panel  illumination  can 
be  set  to  one  of  four  levels  of  brightness, 

Scanning:  Here's  where  the  magic  of 
microprocessors  really  shines!  The  TM-941  A 
includes  "Band  Scan,"  where  an  entire  band 
is  scanned  in  the  VFO  mode.  "Programmable 
Band  Scan""  lets  you  scan  a  range  between 
selected  upper  and  lower  frequency  limits. 
"Memory  Scan'*  covers  those  memory  chan- 
nels that  are  stored  in  a  band  or  bank  and  have 
not  previously  been  locked  out,  "Call/VFO 
Scan**  alternately  scans  the  call  channel  and 
a  chosen  VFO  frequency,  and  "Call/Memory 
Scan"  alternates  between  the  call  channel 
and  the  memory  channel  last  used,  "Auto 
Memory  Scan'  automatically  memorizes  a 
busy  frequency  (it's  stored  in  an  empty 
channel  in  bank  five)  while  scanning  a  band. 
Kenwood  also  included  two  types  of  scan 
hold/resume  functions:  ''Time  Operated 
Scan1  and  "Carrier  Operated  Scan/'  In 
'Time  Operated  Scan"  the  radio  will  stop  on  a 
busy  frequency  for  about  five  seconds,  then 
continue  scanning.  In  "Carrier  Operated 
Scan"  mode,  the  radio  will  stop  on  a  busy 
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frequency  and  remain  there  until  the  signal  is 
no  longer  being  received.  After  a  two  second 
pause  with  no  signal  present  it  will  resume 
scanning. 

Memories:  Seven  pages  alone  in  the  in- 
struction manual  are  dedicated  to  the  various 
memory  functions  available  in  the  TM-941  A 
and  their  operation.  The  rig  includes  a  lithium 
battery  to  retain  the  memories  when  primary 
power  is  not  available,  and  you  can  reset  the 
main  memories  and  VFO  memories  indepen- 
dent of  each  other,  The  radio  has  1 00  memory 
channels  for  each  band,  divided  into  five 
banks  of  20  channels. 

For  normal  channels,  each  memory  is  capa- 
ble of  storing  operating  frequency,  offset, 
CTCSS  tone  and  status,  frequency  step,  shift 
status,  REV  status,  OTSS  code  and  status, 
and  last  operation  paging  memory  number 
(with  the  optional  DTU-2).  For  odd  split  chan- 
nels, the  same  information  is  stored,  except 
for  shift  status  and  REV  status,  A  call  channel 
memory  for  your  favorite  frequency  is  also 
available  for  each  band, 

Adjacent  memory  banks  can  be  linked  to 
form  one  larger  bank,  and  all  banks  can  be 
linked.  It's  also  possible  to  perform  memory 


consolidation,  where  memory  channels  are 
rearranged  to  optimize  memory  scan  opera- 
tions, This  rewrites  the  active  memory  chan- 
nels sequentially,  from  the  lowest  to  highest 
channel  ,  without  any  blanks  in  between.  Mem- 
ory shift  will  copy  the  contents  of  a  memory 
channel  to  the  VFO. 

Miscellaneous:  Kenwood  has  included  a 
"Demonstration  Mode"  that  is  described  in 
the  manual  as  capable  of  providing  "a  short 
demonstration  of  the  capabilities  of  the  TM- 
941  A."  I  found  that  this  was  not  particularly 
useful,  since  it  doesn't  really  show  how  the 
radio  works  or  how  to  use  it.  It's  actually  not 
much  more  than  blinking  tights  and  a  flashing 
display  that  ends  with  "enjoy  your  hobby" 
before  repeating  all  over  again.  When  you 
cancel  this  function,  the  VFO  memories  are 
cleared  (but  not  the  main  memories).  Other 
features  include  the  ability  to  set  the  beeps 
that  the  radio  emits  when  buttons  are  pressed 
to  one  of  eight  loudness  levels,  including  off; 
three  radio  lock  functions  allow  disabling  all  of 
the  microphone  buttons  {except  ptt),  the  front 
panel  buttons  and  tuning  control,  or  all  con- 
trols except  the  on/off  switch,  volume  and 
squelch.  Frequency  step  selection  includes  5, 
10,15  and  20  kHz  on  2mt  all  of  Ihose  plus  1 2.5 
and  25  kHz  on  70cmt  and  10, 12,5, 20,  and  25 
kHz  on  23cm. 

In  receive  mode  the  radio  is  specified  to 
draw  less  than  1 2.  amps,  and  in  transmit  mode 
(high  power)  less  than  115  amps  on  2m.  10 
amps  on  70cmt  and  6  amps  on  23cm.  F3E 
(FM)  operation  is  by  reactance  modulation, 
and  spurious  outputs  are  rated  -60  dBc  or 
moreon2mand70cmf  and  -50  dBc  on  23cm, 
Maximum  deviation  is  ±5  kHz,  and  transmit- 
ted audio  distortion  is  specified  at  3%  or  less 
at  60%  modulation. 

The  receivers  all  use  double  conversion. 
The  first  IF  on  2m  is  10.7  MHz,  70cm 
is  21,6  MHzT  and  23cm  is  59.7  MHz.  All 
three  bands  use  a  455  kHz  second  IF. 
Sensitivity  for  12  d8  SIN  AD  is  rated  al  bet- 
ter than  0.16  pv\  and  squelch  sensitivity 
less  than  0.1  |JV>  Kenwood  specifies  -6 
dB  selectivity  at  more  than  12  kHz  on  all 
three  bands,  and  -60  dB  selectivity  at  less 
than  24  kHz  on  2m  and  70cm  and  at  less  than 
36  kHz  on  23cm.  Audio  output  is  rated  at 
more  than  2W  {8  ohm  load  at  5%  distortion). 


Table  1 . 

RF  Power  Output  Summaries 

2  Meter  Output  Power  (Watts) 

Setting 

144  MHz 

146  MHz 

148  MHz 

HI 

45.7 

42.6 

38.9 

MID 

11.4 

12.0 

12.5 

LOW 

5.2 

5.3 

5,4 

70  Centimeter  Output  Power  (Watts) 

Setting 

438  MHz 

444  MHz 

450  MHz 

HI 

33.8 

33.8 

32.3 

MID 

11.2 

10.7 

10.4 

LOW 

3.9 

3.8 

3.8 

23  Centimeter  Output  Power  (Watts) 

Setting 

1240  MHz 

1270  MHz 

1300  MHz 

HI 

10.5 

10,0 

9.5 

LOW 

0.95 

0.95 

0.79 

Antenna  connections  are  made  to  the  three 
short  cables  on  the  rear  of  the  TM-941  A.  Fe- 
male UHF  connectors  are  provided  tor  both 
2m  and  70cm,  and  a  female  N  connector  for 
23cm,  The  cables  for  the  two  higher  bands 
also  include  plastic  boots  that  slip  over  the 
connectors  for  additional  protection  (they're 
not  weatherproof,  however). 

The  front  panel  contains  a  number  of  con- 
trols to  operate  the  radio.  Included  are  a  tun- 
ing control  knob,  volume  and  squelch  knobs 
for  each  of  the  three  bands,  power  on/off,  a 
front  panel  release  button,  and  Mother  push* 
button  "keys/'  Many  features  are  controlled 
by  functions  embedded  in  the  various  keys, 
accessible  by  pressing  certain  combinations 
of  keys.  For  example,  pressing  and  holding 
the  "F,T  key  for  about  one  second  until  the  key 
indicator  flashes,  then  pressing  the  ,lREVfP 
key,  enables  the  beep  volume  selection. 

The  front  panel  LCD  display  is  quite  impres- 
sive, ft  includes  separate  areas  for  each  of  the 
three  bands,  and  each  band  display  area  has 
its  own  S/RF  meter,  on-air  indicator,  plus  a 
host  of  symbols  for  the  various  functions  that 
may  be  active  on  each  band,  It's  possible  to 
completely  turn  off  one  or  more  of  I  he  three 
bands,  and  doing  so  will  blank  the  respective 
area  of  the  LCD  after  "off"  has  been  displayed 
for  about  10  seconds. 

The  DTMF  microphone  supplied  with  the 
TM-941A  has  the  standard  16  tones,  ptt,  up/ 
down  buttons,  call,  vfo  and  ma  {these  three 
duplicate  the  functions  of  their  counterpart  on 
the  radio's  front  panel),  and  a  pf  (pro- 
grammable function)  button  The  pf  button 
can  be  programmed  to  perform  one  of  10 
transceiver  functions,  including  a  monitor 
function  that's  not  on  the  front  panel. 

Test  Results 

Actual  power  consumption  was  comfortably 
less  than  what  Kenwood  specifies,  At  13.8 
VDC,  maximum  current  draw  while  transmit- 
ting on  2m  was  9.2  amps  <Hi),  5.9  amps  (mid), 
and  4.28  amps  (low).  On  70cm  the  figures 
were  7,3  amps  (h*)+  3.78  amps  (mid)  and  2.71 
amps  (low);  on  23cm  they  were  4, 1 S  amps  (hi) 
and  2.52  amps  (low).  In  receive  mode  on  all 
three  bands,  the  current  draw  was  940  mA 
with  the  cooling  fan  off  and  990  mA  with  the 
fan  running.  One  departure  from  conventional 
VHF/UHF  mobile  rigs  that  I've  used  in  the  past 
is  a  small  fan  attached  to  the  rear  cooling  fins. 
It  comes  on  during  transmission  and  shuts  off 
automatically  after  a  minute  or  two  in  receive 
mode. 

Using  the  Motorola  R-2600A  communica- 
tions analyzer  (see  the  sidebar),  2m  receiver 
performance  was  found  to  be  0. 1 5  uV  sensitiv- 
ity for  12  d8  SINAD,  0.22  uV  for  20  dB  quiet- 
ing, and  0.07  uV  for  squelch  sensitivity.  At 
1.25  watts  audio  output,  distortion  was  1,2 
percent.  The  receiver's  performance  on  70cm 
was  equally  good,  with  0.17  pV  sensitivity  for 
1 2  dB  SINAD,  0-21  pV  for  20  dB  quieting,  and 
a  squelch  sensitivity  of  0.07  liV\  At  1  watt 
audio  output  distortion  was  1.3%,  I  was  not 
able  to  make  these  measurements  on  23cm, 
due  to  the  upper  frequency  limit  of  the  commu- 
nications analyzer. 

When  I  measured  RF  output  power.  I  chose 


three  frequencies  in  each  band — one  at  the 

lower  end  of  the  band,  one  in  the  middle,  and 
one  at  the  upper  end.  The  results  are  summa- 
rized in  Table  1. 

Photo  B  shows  the  purity  of  the  TM-941  Afs 
transmitted  spectrum,  On  both  2m  and  70cm 
the  only  measurable  spurious  emission  was 
the  second  harmonic,  which  was  greater 
than  65  dB  down,  The  Tektronix  spectrum 
analyzer  I  was  using  has  an  upper  frequency 
limit  of  1 800  MHz  (below  the  second  harmonic 
of  23cm).  and  within  that  range  I  could  not 
find  any  spurious  signals  from  the  23cm 
transmitter. 

Frequency  accuracy  on  2m  averaged  a  little 
more  than  300  Hz  low.  and  1 .3  kHz  low  on 
70cm.  I  didn't  measure  this  parameter  on 
23cm,  Transmitter  deviation  with  normal 
speech  was  3  to  4.5  kHz,  with  the  microphone 
two  to  three  inches  away.  On-air  signal  re- 
ports, both  simplex  and  through  local  re- 
peaters, were  rated  very  good  by  several 
hams.  (I  called  up  a  local  2m  ATV  net  with  the 
TM-941 A  instead  of  my  usual  rig,  and  received 
glowing  reports  there,  too,) 

Comments 

Kenwood  has  done  a  nice  job  with  this  ra- 
dio, Squeezing  three  separate  transceivers 
Into  one  relatively  small  package  was  a 
formidable  task,  but  they  did  it  right.  Even  the 
broadband  reception  capability  on  2m  pro- 
duced few  problems,  t  listened  to  signals  in 
the  aeronautical  bands,  public  service  bands. 
etc.  and  found  received  quality  to  be  quite 
good.  This  kind  of  design  is  sometimes  sus- 
ceptible to  intermod,  though.  While  monitor- 
ing certain  2m  ham  frequencies.  J  occasional- 
ly heard  a  paging  transmitter  sneak  through. 

The  cooling  fan  is  a  nice  touch;  it's  not  too 
loud,  but  it  is  noticeable  in  the  shack.  In  a 
mobile  environment,  vehicle  and  road  noise 
easily  mask  it.  I  noticed  that  the  radio  remains 
warm  to  the  touch  in  just  receive  mode,  due  to 
the  amount  of  electronics  inside  the  case.  The 
temperature  did  not  appear  to  increase  signifi- 
cantly while  transmitting,  thanks  to  the  cooling 
fan. 

Very  Few  Complaints 

I  really  had  trouble  finding  things  I  didn't  like 
about  thts  radio.  The  use  of  a  UHF  connector 
on  the  70cm  antenna  lead  is  not  to  my  Irking, 
and  the  demo  mode  in  the  radio  really  serves 
no  useful  purpose.  Output  power  on  2  meters 
in  the  hi  position  was  a  few  watts  tow  on  the  rig 
I  tested,  but  everything  else  was  right  about 
where  it  was  supposed  to  be.  A  couple  of 
items,  like  AM  reception  capability  on  aero- 
nautical frequencies  and  crossband  repeater 
operation,  were  not  included  in  the  instruction 
manual  but  should  have  been.  I  also  noticed 
that  the  front  panel  latch  button  didn't  always 
snap  into  the  locked  position  when  the  panel 
was  replaced;  sometimes  I  had  to  manually 
lock  it.  The  only  other  thing  I  didn't  like  was 
having  to  return  the  radio  after  the  evaluation! 
The  real  question,  though,  is  how  long  before 
they  put  this  triband  technology  into  an  HT? 


Contact  Ron  Hranac  N01VN  at  466  Pluto 
Court,  Littleton  CO  30124. 


Courteous  Service  *  Disc  cunt  Prices  •  Fa&t  Shipping 

mommm 

P.O.  Box  567  •  Van  Nuys,  CA  91408 


New  "  FLASH  UNIT 


TTie  NEW  compact  tfash 

unit  comes  from  a  U.S. 

manufacturer  of  cameras. 

Unit  operates  on  3  Vdc 

and  measures  2  1/2*  X  1  1/4*. 

Ideal  for  use  as  a  strobe,  warning  light  or  alien t ion  gel 

ter.  Complete  with  instruction  on  how  to  wire. 

CAT#FSH-1  53.75  each   10  tor  136.00 


Special  New  Reduced  Price 
PHOTOFLASH  CAPACITOR 


Rubicon  CE  pftotohash  capacitor , 

0.79*  dta.  X  1.1"  ruflh.  These  an* 

new  capacitors  that  have  been 

p rapped  with  1 .4"  black  and 

red  wire  leads  soldered  To  the  terminals. 

210  Mftf  330  Volt       CAT*  PPC-210 

Sl.25oach-  10fof  $11.00*  100  tor  S100.0Q 

Large  quantities  available.  Call  lor  pricing 


FLASHING  LED. 


Diffused  L  ED,  wtlh  buirt  in  Hashing  unrt.  PULSE 
RATE:  3  H2  @  5  Volt 20  ma  Unit  continually  flashes 
when  5  Volts  i$  appUed.  Operates  between  4,5  VoFts 
and  5,5  Vote.  T  1  3/4  size.  IDEAL  AS  AN  INDICATOR 
S££L     CAT*  LED-4 
GRFFN     CAXlLEEMG 
Y£LLq^    CATiLETMY  -* 

S'.OGeach  ■    10  %r  $9.50  •   100  for  $90.00 


HEAVY-DUTY  NICKEL 
CADMIUM  "C"  BATTERY 


V*' 

ll\ 


Yuasa1S00C 

Special  purchase  ol  new,  rechargeable  (*£*? 

nickel-cad  batteries.   1.2  volts,  1S00  mAH. 
PRICE  REDUCED  ONWOR  MORE. 
CAT*  HDNCB-C 
1 0  pieces  for  S42.50  {S4  2S  each) 
100  pieces  lor  $375.00  (S3 .75  each) 


POWER  SUPPLIES 


5Vdc  3  AMP 

ACDC  Electronics  i5N3  1 
New,  prepped  power  supply 
with  wires  and  connectors 
soldered  to  the  inputs  and 
outputs.  Open  Irame  slyte.    444*  X  4,03*  X  T, 
Input;  115  Vac;  UL  and  CSA  listed.  Regulated. 
CAT*PS-53  $10,00  each 

t2  Vdc  5  AMP 

ACDC  Electronics  *  12N5  or  equiv. 

Input:  100-240  Vac  (Wired  for  115  Vac} 

Output;  1 2  Vdc  @  5  amps.  Open  frame  style. 

7-  X  4  3/4*  X  T  high,    Regulated. 

CATtPS-125    $37t50eadl 

24  Vdc  2.4  AMP 

Powef-One  Ific  ffHC-24-2.4 

input:  1 1 5/230  Vac  {wired  for  f  1 5  Vac} 

Ouipui:  34  Vdc  @  2.4  amps.  Open  frame  style. 

5.62-  X  4,87-  X  2.50*  CSA  listed. 

CAT#P$-2424  $3OO0«*ch 


rrr^n^^^^^^^^m 


TOLL  FREE  ORDER  LINES 


CHAttGOFf£*&t$  lx>  Y1*M,  M*mt9rGmrdotOimcvv*r 


TERMS:  Minimum  order  Si 0  00.  Stopping  and  handling 

tor  me  43  continental  USA  S3  50  per  older  AS  oihers 

including  AKr  Hi  PR  or  Canada  must  pay  tut  stopping 

AM  orders  dekvervd  in  CALFORNIA  must  include  stare 

safes  ax  (6  %.  6  1/2  %,  7  %)  Ouamt *s  Imaed 

NO  CO.  D  Pnces  subject  to  change  mmoui  notice 

Calf  Toft  Free,  or  dip  this  coupon 

FREE  60  Page  Catalog 
Containing  over  4,000  ITEMS 

ALL  ELECTRONICS  CORP, 

PC  Box  567 ■  Van  Nuyst  CA  •  91408 
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Number  1 1  on  your  Feedback  card 


The  Three-Terminal  Regulator 


Multiple  uses  in  one  package. 

by  E.R.  Doubek  N9RF,  P.E. 


Since  the  three- terminal  voltage  regula- 
tor was  first  developed  to  permit  local 
voltage  regulation,  it  has  found  a  place  in 
both  commercial  and  home-built  prod- 
ucts. With  improved  regulation,  the  circuit 
designer  doesn't  have  to  run  heavy  pow- 
er leads  between  the  power  supply  and  the 
load  or  design  for  remote  sensing  at  the  load. 
Not  only  does  the  three-terminal  regulator  do 
a  nice  job  of  regulating  voltage,  it  also  en- 
sures a  lower  power  supply  impedance, 
which  helps  to  handle  transient  current 
spikes.  Sec  the  table  for  a  list  of  the  most 
common,  low-cost,  and  readily  available 
three-terminal  fixed  and  adjustable  voltage 
regulator 

Normally,  these  regulators  do  not  require 
additional  components  to  generate  a  regulat- 
ed voltage.  The  device  is  simply  placed  so  its 
input  terminal  is  connected  to  a  source  of 
voltage  at  least  2  volts  above  the  regulator's 
rating  as  long  as  you  don't  exceed  35  volts.  At 
voltages  above  35  volts,  the  unit  may  be  de- 
stroyed. The  output  terminal  delivers  the 
voltage  corresponding  to  the  ratings  shown  in 
the  table,  The  third  terminal,  GND,  is  a  refer- 
ence for  the  regulator.  Normally,  a  current 
under  10  rnA  flows  in  the  GND  lead.  It  may  be 
connected  to  a  reference  voltage  source,  the 
output  of  another  regulator,  or  to  ground. 

Advantages  of  the  Regulator 

Figure  I  shows  possible  connections  for 
different  uses,  Ifthe  regulator  is  located  some 
distance  from  the  power  source,  a  0.25  to  1 ,0 
pF  capacitor  may  be  connected  from  the  in- 
put terminal  to  ground.  This  improves  tran- 
sient response  and  helps  prevent  regulator 
instability.  You  can  put  a  capacitor  from  0.01 
to  1 ,0  [i¥  from  the  output  terminal  to  ground 
to  help  control  the  spikes  most  logic  circuits 
generate.  Keep  in  mind  that  the  source  of 
input  power  must  be  capable  of  supplying  a 
greater  voltage  than  the  output  of  the  regula- 
tor under  a  load  of  at  least  1 ,5  amps.  The 
regulator  is  internally  protected  to  prevent 
damage  in  case  the  unit  becomes  loo  hot  or 
the  load  too  high. 

Another  reason  for  using  three-terminal 
voltage  regulators  is  that  they  protect  against 
shorted  components  on  a  circuit  board  that 
could  he  damaged  because  of  insufficient 
fusing  and  small  primed  circuit  conductors, 

The  LM317T  voltage  regulator,  adjustable 
for  voltages  from  1 .25  to  37  vohs,  requires  a 
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Figure  L  Three-terminal  regulators  may  be 
fixed  or  adjustable. 
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Figure  2.  Adda  resistor  and  this  connection, 
and  you  can  use  your  fixed  regulator  as  a 
current  regulator. 
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CASCADED    REGULATORS 


Figure  J.  Cascading  a  current  regulator  and 
a  voltage  regulator  adds  flexibility  and  circuit 
protection. 

few  external  components.  See  Figure  5  for  a 
typical  circuit  application.  It  has  a  line  regu- 
lation of  0.01  %/volt  and  a  load  regulation  of 
0. 1  % .  The  ripple  reduction  is  typically  about 

80  dB,  a  significant  figure. 

Regulating  the  Current 

By  adding  a  resistor  and  the  connection 
shown  in  Figure  2,  the  same  fixed  regulator 


can  be  used  as  a  current  regulator.  With  this 
circuit,  you  can  calculate  the  value  of  the 
regulated  current  from  this  simple  equation: 
R  m  V/I,  where  R  is  the  value  of  the  pro- 
i:  ramming  resistor,  V  is  the  value  of  the  regu- 
lator voltage,  and  I  is  the  value  of  the  desired 
current  level.  With  this  circuit  feeding  a  lamp 
load,  the  life  of  the  bulb  can  be  greatly  in- 
creased, since  the  inrush  current  with  a  cold 
filament  is  limited. 

You  can  also  use  this  circuit  for  battery 
charging*  when  you  want  to  charge  at  a  fixed 
rate  regardless  of  the  terminal  voltage  to  the 
battery. 

This  circuit  has  also  been  very  successfully 
used  as  a  stable  bias  source  for  transistor 
circuits  and  as  a  driver  for  LEDs.  In  many 
cases,  the  LED  output  is  more  easily  con- 
trolled by  regulating  the  current  through  the 
diode  instead  of  controlling  the  voltage  im- 
pressed across  the  diode.  This  difference  may 
be  especially  important  in  circuits  for  battery 
operated  infrared-emitting  devices, 

Ifthe  resistor  is  adjustable,  the  circuit  can 
nicely  control  the  speed  of  a  small  DC  motor 
(of  the  type  often  used  in  some  instruments) 
without  a  large  wattage  series  resistor. 

Charge  a  capacitor  from  a  constant  current 
source  and  the  result  is  an  interesting  capaci- 
tor ramp  generating  circuit.  The  ramp  is  lin- 
ear. You  can  also  use  this  circuit  to  provide  a 
constant  current  source  for  making  a  ^termi- 
nal resistance  measurement, 

Cttntimted  on  page  58 
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Figure  4.  Here  fs  a  belter  way  to  handle  in- 
creased current. 
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Figure  5.  Hie  1MB  1 71*  adjustable  regulator 
requires  some  external  components. 


BATTERIES  R  US 

You've  bought  our  replacement  batteries  before... 

NOW  YOU  CAN  BUY  DIRECT  FROM  UStTHE  MANUFACTURER! 


NEW  FOR  1991 

TRULY  SUPERIOR  YAESU  REPLACEMENT  BATTERIES 

AT  COMPETITIVE  PRICES: 


ICOM 

,  PB2      7.2v  @  500  HAN 

CMS,  PB5    10.8V  @  500  MAH 

SUPER 

I32v  @  1200  MAH      $63.95 

96  v&i  1200  MAH      $59.95 

(base  charge  onfy-1 "  longer) 


FNB-3/3a 


FNB-4 


FNB-4A 


FNB-17 


9-6vtf*  1200  MAH 
(4    LONG) 

12v   ®     750  MAH 
(4"  LONG) 

12vtfr  1000  MAH 
(4 '  LONG) 
AND 
7.2V  0/  600  MAH 


5>*r  y.yD 


33.95 


59.95 


33.95 


LOOK  FOR  FEBRUARY'S  SPECIAL  OF  THE  MONTH 


subject  to  change  without  notice 


CUSTOM  MADE  BATTERY 

PACK  &  INSERTS 

Made  to  your  specifications. 

KENWOOD  INSERTS 

P&-21— $13.75,  PB-25— $20.00 

P&-28-S20.D0 

ICOM  INSERTS 

BP-5— $23  00,  BP~3-  $17.45, 

BP-7.  BP-S 


MasterCard  and  Visa 
cards  accepted.  NYS 
residents  add  B'£% 
sales  tax  Add  S3, 00 
for  postage  and 
handling. 


SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 


29-11  Parsons  Boulevard,  Flushing,  N.Y.  11354 

=NBUTOf         OS  /  ABL  SQUIRE. 

In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex:  51060  16795 


MADE  IN 
THE  U.S.A. 

SEND  FOR  FREE 
CATALOG  AND 
PRICE  LIST 


FAX: (718)  461-1978 
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MRRCH    15,  16  RND  17  15  HRMCRTION  FUN  TIME 

AT  THE 
NEW  FAIRGROUNDS  IN  ORLANDO,  FLORIDA. 
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Lots  of  RV  Parking  and  Handicap  Parking  on  the  fairgrounds . 

LOWER  prices 

Advance  Tickets  $6.00,  all  postmarked  after  February  21  and  at  the  door  $8.00 

Swap  Tables  $25.00-Tailgating  $10.00 

ARRL  STATE  CONVENTION 


flan*| 


CALL  (407)  657-9052  FOR  YOUR  RESERVATION  NOW 


Sponsored  by 

The  Orlando  Amateur  Radio  Club 
RO  Box  547811 
Orlando,  FL  32854-781 1 
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Ameritron*  s  new 

AL-8 1 1  linear  amplifier  gives 
you  plenty  of  power  to  bust 
thru  QRM. 

Tou  get  a  quiet  desktop 
linear  that's  so  compact  it'll 
slide  right  into  your  operating 

J  position  --  you'll  hardly  know 
t's  there  •  • .  until  QRM  sets  in, 
And  you  can  conveniently  plug 
it  into  your  nearest  120  VAC 
outlet  --no  special  wiring 
needed* 

Tou  get  three  tough  81 1A 
transmitting  tubes,  extra 
heavy  duty  power  supply,  all 
HF  band  coverage,  pressurized 
ventilation,  tuned  input,  dual 
illuminated  meters  and  much 
more  .  .  .  for  an  incredible 

The  first  600  watts 
makes  the  most  difference 

The  AL-81 1  gives  you  600  watts  PEP 
output  —  that's  nearly  2  full  S-units  over 
your  barefoot  rig. 

That  could  mean  the  difference  between 
hearing,  "You're  Q-5  armchair  copy"  and. 
"Sorry  can't  copy  you.  loo  much  QRM/ 

Now  you  won*t  have  lo  stand  aside 
while  the  "big  guns"  steal  your  DX.  You'll 
be  able  to  log  some  of  those  stations  first. 

Going  from  600  watts  to  the  full  legal 
limit  gives  you  less  than  one  S-unit  in- 
crease. But  is  that  fraction  of  an  S-unil 
worth  the  3  to  4  times  more  money  it'll 
cos*  you? 

The  AL-81 1  gives  you  a  powerful  punch 
at  a  price  that's  easy  on  your  wallet. 

All  band,  all  mode  coverage 

The  AL-8 11  covers  all  HF  bands  (10/12 
meters  with  easy  user  mod)-  There's  no 
compromise  on  WARC  and  most  MARS 
bands  —  you  get  a  100%  rated  output, 

You  can  operate  the  AL*8 11  on  all 
modes.  You  get  600  watts  output  PEP  SSB 
and  500  watts  output  CW.  You  even  get 
400  watts  on  demanding  continuous  car- 
tier  modes  like  RTTY.  S3FY-,  KM  and  AM. 

How  the  low  cost  SUA  tube 
resists  premature  failure  -  even 
when  your  amplifier  is  mistimed 

81 1A  tubes  resist  premature  failure  in 
two  ways. 

First,  they're  constructed  with  widely 
spaced  elements  that  minimize  the  chance 
of  elements  touching  and  causing  a  short 
—  even  if  the  plale  gets  hot  enough  to  melt. 

Second,  they  use  a  directly  heated 
thorlated  tungsten  filament  cathode  that 
prevents  the  electron  emitting  layer  from 
instantly  stripping  off  —  even  If  mistuning 
causes  a  sudden,  severe  current  overload. 

Indirectly  heated  oxide  cathode  tubes 
(like  the  $40O  3CX800A7)  can  be  rendered 
instantiymseless  if  their  electron  emitting 
layer  is  stripped  off  because  of  a  severe 
current  overload  due  to  mistuning. 

The  Ameritron  AL-8 11  is  excellent  for 
the  newcomer  because  it's  tough  enough 
to  withstand  momentary  mistuning.  And 
the  tubes  are  so  inexpensive  that  you  can 
replace  one  for  mere  pocket  change. 

The  Ameritron  advantage:  extra 
heavy  duty  power  supply  that  gives 
you  peak  performance  year  after  year 
The  heart  of  the  AL-81 1  power  supply  is 
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its  heavy  duty  power  transformer  with  a 
high  silicone  steel  core  weighing  a  hefty 
17  pounds. 

A  full  wave  bridge  using  52.5  ufd  of 
total  capacitance  (four  210  ufd,  470  volt 
capacitors)  produces  1500  volts  under  full 
load  and  1700  volts  no  toad-  That's  ex- 
cellent high  voltage  regulation! 

Full  height  computer  grade  filter  capaci- 
tors with  screw  terminals  are  used  —  not 
short  stubby,  light  duty  soldered-in    "high 
technology"  capacitors  that  can't  dissipati 
the  heat  generated  by  high  current. 

The  rectifier  diodes  are  rated  for  a 
massive  surge  current  of  200  amps.  They 
won "i  blow  even  if  you  accidentally  short 
the  high  voltage  supply. 

Wire  wound,  7  watt,  50  K  ohm  equaliz- 
ing resistors  safely  protect  each  filter  capac- 
itor —  not  2  watt.  iOO  K  ohm  carbon  com- 
position resistors  that  can  open  and  cause 
your  filter  capacitors  to  explode  or  fail. 

The  Ameritron  AL-81 1  power  supply  is 
buiii  tough  so  you  get  peak  performance 
year  after  year 

Tuned  input  provides 
excellent  load  for  any  rig 

A  Pi-Network  tuned  input  provides  a  50 
ohm  load  for  your  rig.  Even  fussy  solid  slate 
rigs  can  deliver  their  lull  drive  to  AL-81 1. 

Low  loss  slug  tuned  coils  —  tunable 
from  the  rear  panel  —  let  you  optimize 
performance.  High  quality  low  drift  siiver 
mica  capacitors  maintain  proper  tuning. 

Output  tank:  optimum  Q  on  each  hand 

The  low  loss  pl-network  output  tank  of 
the  AL-81  1  has  been  carefully  designed  for 
optimum  Q  on  each  band  and  built  with 
quality  RF  components. 

The  result  is  peak  performance  over 
each  band,  wide  impedance  matching 
range  and  exceptionally  smooth  tuning 
with  efficiencies  close  to  70%*  Even  a  3: 1 
SWR  load  won't  damage  the  tubes  or  tank 
components, 

A  bali  bearing  vernier  reduction  drive 
makes  plate  tuning  precise  and  easy. 

Quiet  pressurized  ventilation 
keeps  your  tubes  safely  cooled 

A  quiet  fan  pressurizes  the  cabinet  with 
over  20  cubic  feet  per  minute  of  cool  air. 

This  targe  volume  of  air  flow  keeps  the 
81 1 A  tube  temperature  safely  below  the 
tube  manufacturer's  rating  —  even  with  a 
key  down  carrier  at  500  watts  output. 
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Two  illuminated  meters 

Two  illuminated  meters  give  you  a  clear 
picture  of  your  AL-81 1  operating  condi- 
tions so  you  can  tell  right  away  if 
something  is  wrong. 

The  Grid  Current  meter  continuously 
checks  for  improper  loading.  The  other  me- 
ter switches  between  high  voltage  and  plate 
current  to  warn  of  abnormal  condition^ 

Ameritron  exclusive 
Adapt-A-Volt™  power  transformer 

Too  high  line  voltage  stresses  compon- 
ents and  causes  them  to  wear  out  and  fail. 
Too  low  line  voltage  causes  a  "soft-lube' 
effect  —  low  output  and  signal  distortion. 

Ameritron's  exclusive  Adapt -A- Volt™ 
power  transformer  has  a  special  buck- 
boost  winding  that  lets  you  compensate 
for  stressful  high  line  voh         .uid  perfor- 
mance robbing  low  line  voltage. 

This  makes  your  components  last 
longer  and  gives  you  peak  performance  — 
regardless  of  your  line  voltage. 

Plus  more  .  .  , 

An  Opera  to /Stand  by  switch  lets  you  run 
barefoot,  but  you  can  instantly  switch  to 
full  power  If  you  need  It. 

A  transmit  LED  tells  you  when  your  rig 
is  keying  your  AL-81  I, 

A  1 2  VDC  keying  relay  makes  it  com- 
patible with  all  solid  state  and  tube  rigs.  A 
built-in  back  pulse  cancelling  diode  pro- 
tects your  rig's  keying  circu 

Shielded  RF  compartment.  One  year 
limited  warranty.  Compact   16*"  D  x  1344*' 
WX8"  H.  30  pounds.  UPS  shtppabte. 
Shipped  with  transit  inner  installed  and 
wired  for  120  VAC.  Draws  8  amps  at  120 
VAC.  Export  model  At-81  IX  wired  for  240 
VAC  and  includes  10  and  12  meters. 

Made  in  USA 
Made  in  USA,  At  Ameritron  wc  don't 
just  ship  amplifiers  we  build  them  to  last. 

Call  your  dealer  for  your  best  price 

Get  600  watts  of  real  power  and  the 
most  for  your  money.  Call  your  favorite 
dealer  for  your  besi  price  and  order  your 

AL-81 1  today. 
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,  .  .  the  high  power  specialist 

921  Louisville  Rd    •  Siarkvilk.  MS  39759 

tSOll  323*821  i  •  FAX:  (60U  323-6551 

Free  Catalog/Nearest  Dealer:  8OO-647-1S0O 

Made  in  U.S.  A  !  1990  Amenrnw 
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Over  $30,000  worth  of  fabulous  amateur  radio  gear, 

We've  got  so  much  equipment,  its  going  to  take  us  six  months  to  give  it  all  away. 
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Fill  out  an  entry  form  at  any  of  these  locations. 
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PACE  ElECTRQWCSJNC  369  HAMPSHIRE  ROAD  THOUSAND  OAKS.  CA 

HAM  RADIO  Ot/TLET.fiafiSSBnA.VeJA  BOULEVARD,  VAN  NUVS.GA 

AIL afCTRONCS CORP  S228SEPULYEDA8LVD,VANtt/Y&tt 

A-TECH  1033HOLLYWOOD*AY  BURBANK  CA 

JOHIOCS  f  t5S€ARCt«ALDA«  .euCAHONGlLCA 

GATf *AYElfCTROMCS  OF  CA«B  CONVOY  ST  SAN  D€GOCA 
H.SC  ELECTRQIC  SUPPLY.  558 HEMLOCK  ST  SACRAMENTO.  CA 
WESTERN RAD*0 ELECTRJCWflUFFNEfl ST  SAN OfcGO.CA 

HAM  RADIO  OUTLET  sm  KEARNY  VHiARQAO  SANOEGO.CA 

MACSELECTnC«CSjti  SOUTH  EST  SAN  BERWCNO.  CA 

HAM  RADIO  OUTLET,  2620  W  LA  PALMA.  ANAHEIM,  CA 

HARDING  WAY  NEWS,  f  13  W  HARDING  WAT,  STOCKTON,  CA 

HAM  RADIO  OUTLET,  990  HOWARD  AVE .  BUflllNGAME .  CA 

BASE  STATION,  \m  EAST  ST,  CONCORD,  CA 

HAM  RADIO  OUTLET,  390  DlAflLORD  SUITE210  DANVILLE,  CA 

HAM  RADIO  OUTLET.  2210  LIVINGSTON  ST  ,  OAKLAND,  CA 

HS.C  ELECTRONIC  SUPPLY.  B619  REDWOOD  DRIVE,  COTATl,  CA 

H  S  C  ELECTRONIC  SU  PPLY.  3500  RYDER  S  TREET .  SANTA  CLARA  CA 

OUEMEMT  ELECTRONICS.  1000S  BASCOM  SAN  JOSE.  CA 

OUAOA'SELECTHONICS  SUPPL  7366  ALBURN  RLVD UNIT  3.  CCTflUS  HBGHTS  CA 

MAiWAC^CALiORNttftffi*0  23S7DaPASOBi;.?D  NO  SACRA1ENT0.CA 

THE  RAttO  PLACE.  2964  FRSPORTBl  YD  SACRAMENTO  CA 

&*TEWA*Ei£CTRONCSOFC0.5^5N  FEDERAL BLYD  fl£  DENVER.  CO 

COLORADO  COMMCENTeL  25E  70THAYE .  SUITE  1  W  DBIV01CO 

HAMRADCOUTLET.WOOE  Uf  AVE  fl,  DENVER,  CO 

aNTENNU^EliCTflOl«S233<E&UOU.CaOftA^ 

LENT* 00WMCATCI6.2!  GAflfiELO ST  NEWWGTOK,  CT 

R0GU$Ei£CTHQMCS.^U£RlOEN*ATEI»^ 

AMATEUR  i  ADVANCED  COMM  32Qfl  CONCORD  FME.fflUMGTON.DE 

DELAWARE  AMATEUR  SUPR  Y,  71 MEADOW  RO.  NEW  CASTLE  DE 

HIAi£AHCQMMUNOTiONS.630E9TH5T  HlALEAH  FL 

MIAMI  RADIO  CENTERCORP,  SHOW  FlAGERST  MUM  FL 

N * G  DISTRIBUTORS,  1950  NORTHWEST  94TH  AVE  .  MIAMI,  FL 

ELI  S  AMATEUR  RADIO  INC.  251 3 SOUTHWEST 9TH  AVE.  FT  LAUDERDALE,  FL 

SUNNYS  SUNRISE,  6260  SUNSET  STRIP  SUNRISE,  FL 


AMATEUR  ELECTRONICS  SPL  Y.  ISM  DREW -ST ,  CLEARWATER.  FL 
CQTRONIC^RADIO  SHACK,  2200  SE  FEDERAL  HWY,  STUART,  FL 
ATLANTIC  NEWS,  2S63  N  ATLANTIC  AVE..  DAYTONAfl&LCH,  PL 
QUAD  ELECTRONICS.  U20  N.  PACE  BLVD.  PENSACOLA,  FL 
AMATEUR  ELECTRONICS,  631  COMMONWEALTH  AVE.,  ORLANDO,  FL 
HAM  RAOIOOUTLET.  6071  0UFQR&  HIGHWAY,  ATLANTA.  GA 
RADIO  SALES  4  SERVICE,  2000 12TH  AVE  ,  COLUMBUS,  GA 
m STATE, 200  W  NORTHWEST HWY.  MT  PROSPECT.  IL 
HAM  RADIO  TOY  STORE,  1 17  W  WESTLEY  ST.  WHEATON 1 
ERCSCNCOIIlUNJCATlGN$,MHN  MILWAUKEE  AVE  CHICAGO  IL 
CS  SPEOALiSTS,  1901  1JNCOLNWAY  WEST  SOUTH SEND,  fl 
ASSOCIATED RADOCOUM  BO'JCONSER  (NERLANDPARK  KS 
DAWY^jaNORTHWASMlCTONST  WELLINGTON  *S 
PSRUSSafCTROMC  IftlSSO  7TH  ST.LOUBVUE.lfY 
TEL40VNC.  S75  GREAT  RO .  uTTLETON  MA 
MAJmAJ©HA0l0Cm,357flAUF€L0AL£Qft.LAUfl^ 

there  comctd*  mmfms**  AYE#i*1GAfTHBisBuR&  md 

4MATBJR  RADIO  CTRltl7Na6THST.aALTiM0RE.MD 
HB  ELECTRONS  72£2iEVANSTON  MUSKEGON.  II 

tfQRWEST  ELECTRONICS  J3W  PLYMOUTH  RO .  UVOWAMt 

LfTTLE  PROFESSOR  8*  CTR.  #174  MICHIGAN  AVE,  DEARBORN,  Ml 

RADIO  COMMUNICATIONS,  TSfOEAST  PEARL  HAZEL  PARK,  Ml 

MICHIGAN  RADIO  '5000  NINE  MILE  ROAD.  E  O0ROCT.MI 

PURCHASERADJOSUPPLt  327E  HOOKER  AVE,  ANN  ARBOR,  Ml 

FERRIS  RADK),  21 736  JOHN  R,  HAZEL  PARK,  Ml 

HAL-TRONIX,  13671 01*  TOLEDO  HWY,  SOUTHGATE,  Ml 

KEN'S  2  WAY  RADtO,  2825  LAKE  STREET,  KALAMAZOO.  Ml 

AMATEUR  RADlOCONSlGNMENT.  251 STH  ST  NORTHWEST,  NEW  BRIGHTON,  MN 

SATELUTECrTY.  12581  CENTRAL  AVE..  BLAINE.  MN 

NORTKWEST  RADIO.  125  E  FIRST  ST .  DULLJTH  MN 

GATEWAY ELfCTRONlCS Of  MO,  6123^5  PAGE  BLVD.,  ST.  LOUS,  MO 

MISSOURI  RADIO  CENTER  102  NW  BUSINESS  PKLN.  KANSAS  CuT  MO 

HOOPS* ELECTCOiC  SUPPLY.  ^702  PASS  ROAD,  BHJOXL  MS 

PARKER'S  NEWS,  338S  MAIN  ST.  *GH  PONT  NC 

ELECTRONS  SPH^AijSTSOTOLEANOeDRNE 

8O0KTRAim[MOTASQUARE.UHOT  NO 

RW0«HLfiLONDO«EIWYfiD,DeWY  NH 

HAM  RADIO  OUTLET  ,23*  NO  OfWWA*.  SALEM  NH 

LASHENEiECTR0MC£.2T  BROADWAY,  EBMOE,IU 

GlFER  SHORTWAVE  S3  PARK  AVE  PAACFUGEKJ 

ATKWS0N4SMTHWC  T7  LEWS  ST  EATONT0WNNJ 

PAGE ONENEWSTANO .HMO MONTGOMERY NE  ALBUQUERQUE  NM 

ELECTRONIC  MODULE  60)  N  TURNER,  HOBBS,  MM 
RENO  RADK),  12GLFN  CAflRAN CIRCLE,  SPARKS,  NV 
RADIO  WORLD,  T636  NEVADA  HIGHWAY,  BOULDERCfTY,  NV 
SPARTAN  ELECTRONICS  INC..  6U3  JERICHO  TURNPIKE.  COMMACK  NY 


EASTSQAST  AMATEUR  RADIO.  496  MCCONKEY  DRIVE.  TONAWANOA.  NY 
HIRSCH  SALES  CO .  219  CALIFORNIA  Dfi ,  WILLIAMSVILLE,  NY 
WORLD  WIDE  NE WS,  1W  ST  PAU  L  ST ,  ROCHESTER ,  NY 
UHF  COMMUNICATIONS,  TIFFANV  AVE.  RAMCO  BUILDING,  JAMESTOWN,  NY 
BEECHCROFT  NEWS  STAND.  19333SE.  DU6UN  GRANVlLE.  COLUMBUS,  OH 
LEOlS  BOOK  A  WINE  SHOP.  330  N  SUPERIOR  STREET,  TOLEDO,  OH 
ELA£0  ELECTRONICS  INC..  67LAKE  AVE^RYRIA,  OH 
NORTH  OLMSTED  AMATEUR  RADIO  DEPOT.  29462  LORAIN  ROAD. 

NORTH  OLMSTED.  OH 
KEN  MAR  INDUSTRIES  6W6  NANCY  JO  ST  NW,  NORTH  CANTON,  OH 
UNIVERSAL  AMATEURRADOjaOACA  DR.  REYNOLDS8URG.  OH 
FAIR  RADO SAiES  TQ16EURBULUIU,  OH 
AtUTBJR  ELErmOMCS,  2B«EUCirAVE.IKraffEOH 
(ENTURYtffXWMUICATlGNSaMCL^ 
A11ANTTC  HAM  RADOLH),  368  WILSON  AYE  DOWNSVCW,  CM 
«nhAMRADOSUPRY^67STEElESAVEW  NORTH  TORK,  ON 
POfiTLJUCRADOSUl^Y2WSEGftAMJAVEFOflTlAND,OR 
RIROOMMUMCATHM,  11 0  NORTH  EAST  UJfON  A  YE.  PORTLAND.  OR 
GEOFGT5  ELECTRONICS.  1 10  HCHWAY  99  W.DU WEE.  OR 
HAM  BUERGER  INC.  4I7DAV1SVILLE  ROAD.  WILLOW  GROVE  PA 
WARREN  RADIO  l3lSPEACKST.EfHE.PA 
JRS  DlSTRiBUTORS.  646  W  MARKET  ST.,  YORK,  PA 
WHITESIDE  ELECTRONICS.  6415  SALTSBURG  ROAD,  PITTSBURGH,  PA 
MEMPH  IS  AMATEUR  E  LEG  „  1 455  WELLS  STATION  ROAD .  MEMPHIS,  TN 
MUSIC  CITY  /  HAM  SHACK.  310*  GALllTlN  ROAD,  MADJSON .  TN 
C.T.  MORGAN,  2300  EAST  34TH  ST ,  CHATTANOOGA,  TN 
AUSTIN  AMATE  UR  RADIO  SUP ,  S310  CAMERON  ROAD,  AUSTIN .  TX 
GATEWAY  EIECTRONICS  OF  TX.  9890  WESTPARK  DRIVE.  HOUSTON.  TX 
ELECTRONlCPAflTSOUTLET  1 731 B HIGHWAY 3, WEBSTER  TX 
ELECTRONIC  CENTER  INC .  2809  ROSS  AVE .  DALLAS ,  TX 
OTYBECffiONlC  SUPPLY  AlEX.  7W5ATW&t  HOUSTON  TX 
VALLEY  RADOCENm .1 522  N  77  SUNSHME  ST».  HARUNG81  TX 
HAROH  ELECTRONIC.  56SE  ROSEDfeE.FT  WORTH  TX 
KCOMM  «C  .57974  M08UD  SAN ANTDNC,  TX 
GT5COMUUNCATX3NS.2153SO  TOO  EAST,  SALT  LAKE  QTY,  UT 
COMMUTE  JOS?  EAST  2100  SO  SAL^LAKE  OTY  UT 
SOUWSYSTE!Cia£CTRONCS,7^5Ti]e#ATEROfl  NORFOW.VA 

memBMcmm  wmo*Lmm  nwrrsmw  ,* 

HAM  RAW  OUTin  14W3  ftitO  AiOCADR  WOOOBRDGE  VA 
COM-WESTRAi)lOST^TB«.(^9BS£!WNALDDfl^ 
SKAGff4«HATC0MELECTR0CS.62OW  DfVtSlON.  MT  VERNON,  WA 
AMATEUR  RADIO  TEAM  SPOKANE  25  SOUTH  GiflARD  RO  .  SPOKANE  WA 

CCOMM, fi1 15 15TH AVE  NW, SEATTIE  WA 

AMATEURELECTRONIC  SPLV ,  57ID  WEST  GOOOHOPE  RD.  MILWAUKEE,  W1 

CHESTER  ELECTRONICS,  7709 SHERIDAN  RD,  KENOSHA,  Wl 
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HOW  TO  ENTER 


Visit  your  local  panicipaf  ing  amateur  radio  dealer  and  fill  out 
an  Official  Entry  Survey.  Only  one  entry  per  month  per  person. 
Duplicate  entries  will  be  disqualified. 

Once  every  month,  we  will  pick  5  names  from  even'  partici- 
pating retail  outlet.  ■  One  of  these  lucky  hams  will  receive  that 
month's  prize  package,  but  all  of  them  will  be  entered  in  the 
Grand  Prize  Drawing,  to  be  held  in  April  1991 . 

Visit  you  local  retailer  every  month  to  check  if  your  name  is 
on  the  Ham  it  Up!  Tote  Board,  which  lists  all  the  Grand  Prize 
entrants  from  that  store.  While  you're  there,  fill  out  the  next 
month's  Official  Lntry  Survey.  Remember,  you  can  enter  once 
every  month.  You  get  six  chances  to  win  a  fabulous  prize 
package  and  six  chances  to  be  included  in  the  Grand  Prize 
Drawing! 

After  we've  given  away  all  of  the  monthly  prize  packages, 
we"  11  take  the  Grand  Prize  Drawing  entries  (30  from  each  par- 
ticipating retailer)  and  give  away  over  S  30,000  worth  of  great 
ham  gear. 

"If  ytiti  ire  unable  to  enter  Jt  2  local  retailer  you  nut  obtiui  an  Official  Entry  Survey  by 
ending  an  S.A.S  F  [o  Him  |[  I  p»  SwccpSIlkcS,  71  AniUtUI  Radio  TotfaV.  hWrM  Rout, 
Hancock,  NH  05449  Return  the  entry  surrey  to  the  *arnc  address,  and  you  will  be  entered 
through  Uncle  Wayne's  Bookshelf. 

This  Month's  Prize  Package 
is  worth  over  $1,200,001 

If  you*  re  this  month's  winner,  you  Ml  receive  an  MFJ  Prize  Package, 
including: 

MFJ-948  Deluxe  300  watt  tuner 

MFJ-960B  Dry  Dummy  Load 

MFJ  !08B  Dual  clock 

MFJ-3G  Golden  Classics  of  Yesterday  by  David  Ingram  K4TWJ 

MFJ-32  Packet  Radio  is  Made  Easy  by  Buck  Rogers  K4ABT 

MFJ-35  The  Wonderful  World  of  Ham  Radio 

by  Richard  Skilnik  KB4LCS 
MFJ-1281  Easy  DX  Software  (IBM  compilable) 
MFJ- 1 286  Gray  Line  DX  Advantage  software  (IBM  computable) 

Plus,  the  AEA  Lsoloop  HF  Antenna 

You'll  also  receive  these  great  prizes. .  ♦ 

Outbaeker  mobile  HF  antenna 

A  custom  QSL  order  from  Chester  QSL  Cards  (a  S250  value) 

Antenna  Specialists  glass  mounted  2  meter  antenna 

UnadiUa  5  band  antenna  kit 
and  GGTE  Morse  Tutor  software 
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Number  12  on  your  Feedback  card 


Rose  Parade  Mobile 

A  high-tech  HF  remote  station. 

by  David  ft  Corsiglia  WA6TWF 


The  101st  Tour- 
nament of  Ros- 
es Parade  provided  a 
unique  opportunity 
for  amateur  radio  to 
contribute  to  the 
1989-1990  parade 
theme,  "A  World  of 
Harmony/* 

The  hundreds  of 
hams  who  provide 
communications  sup- 
port to  the  parade 
each  year  were 
joined  this  time  by 
BillFeddcKC6GSD. 
Bill  contacted  hun- 
dreds of  hams  by  op- 
erating a  mobile  sta- 
tion while  riding  in  a 
vintage  car  in  the  pa- 
rade, (KC6GSD  will 
again  operate  Rose 
Parade  Mobile.  See 

the  sidebar)  The  son  of  Don  Fedde,  the 
1989-1990  Tournament  of  Roses  president. 
Bill  was  seen  by  the  four  million  television 
viewers  and  one  million  spectators  who  lined 
Colorado  Blvd.  in  Pasadena,  California,  on 
New  Year's  Day. 

Bill  used  a  concealed  hand-held  radio 
broadcasting  to  an  ultra-sophisticated  re- 
motely controlled  transceiver  coming  out  on 
28333  MHz,  These  remotely  controlled 
transceivers  are  connected  to  a  repeater 
through  a  low-band,  computerized  interface 
controller.  Most  stations  contacted  said  that 
BUT s  signal  was  S9+  through  the  remote 
station.  Many  stations  contacted  in  Europe 
had  excellent  signal  readings. 

The  TWF  Super  System 

The  plan  originated  when  Bill,  a  recent 
graduate  of  Gordon  Wests  Radio  School, 
mentioned  to  Gordon  WB6NOA  that  he 
would  be  participating  in  the  Rose  Parade 
with  his  father.  Gordon  had  recently  joined 
the  TWF  Super  System,  a  remote  base  system 
with  the  capability  of  going  in  on  440  MH/ 
and  coming  out  on  any  band  from  80  meters 
to  440  MH/  on  sideband  or  FM>  With  this 
technology  and  equipment  available  to  Bill. 
the  serious  planning  began, 

The  TWF  system  has  three  of  these  re- 
mote  systems  in  operation  in  the  Los  Ange- 
les basin.  Each  station  operates  with  the 
most  up-to-date  equipment,  giant  amen* 
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Photo  A.  Bill  Fedde  KC6GSD  working  Rose  Parade  Mobile.  (Next  io  driver,  nming  hand,} 
Notice  the  headset  and  whip  antenna. 


Photo  B.  David  Corsiglia  WA6rfWF demon- 
strates the  TWF  Super  System, 

na  systems,  and  kilowatt  amplifiers.  The 
station  that  Bill  used  for  the  parade  is  on  a 
one-thousand~foot  hill  overlooking  the 
parade  route.  It  uses  Kenwood  TS-940.  71 1 p 
and  81 1  transceivers,  and  a  4-cIement  KLM 
trihander  on  10,  15.  and  20  meters  (see  Fig- 


ure 4  and  Photo  B). 

As  a  new  ham.  Bill 
had  never  partici- 
pated in  operating  a 
DX  or  special  event 
station  before,  Gor- 
don tutored  Bill  and 
conducted  mock  con- 
testing drills.  Even 
though  hundreds  of 
stations  called  Bill, 
everyone  was  courte- 
ous and  the  check 
in*s  proceeded  in  a 
well-organized  man- 
ner. Three  net  con- 
trol stations  helped 
hold  the  frequency 
before  the  event 
started  and  kept  a  log 
of  all  stations  heard. 
Reel-to-reel  tape 
recorders  were  used 
to  log  the  whole 
event  so  no  one  was  left  out. 

Bill  and  Gordon  sent  press  releases  to  more 
than  40  news-gathering  organizations.  The 
90  television  cameras  along  the  parade  route 
offered  on-thc-air  close-up  pictures  of  the 
president's  car.  Bill  couid  be  seen  next  to  the 
driver  with  his  headset  on.  contacting  hams 
throughout  the  world. 

To  counteract  the  problem  of  the  dual -band 
hand-held  radio  running  out  of  power,  a  4  Ah 
gel  cell  battery  was  installed  and  an  external 
power  cord  was  used.  A  mag  mount  antenna 
was  camouflaged  with  flowers  by  a  volunteer 
group  from  Holland  that  decorates  the  offi- 
cials' cars  in  the  Rose  Parade  each  year. 

The  World  at  Your  Fingertips 

The  brain  of  the  TWF  system  is  a  low-band 
interface  controller  designed  and  built  by 
K6QE  Systems,  This  controller  allows  any 

mobile  operator  to  control  the  band,  mode, 
and  exact  frequency,  and  also  to  rotate  the 
antenna  to  the  desired  setting  from  a  hand- 
held radio  or  mobile  using  touch-tone  com- 
mands. Other  features  include  automatic  an- 
tenna switching  and  frequency  scanning. 

The  audio  is  so  good  that  most  amateurs 
contacted  through  the  system  don't  realize 
they  are  talking  to  someone  using  a  remote 
transceiver.  K.6QE  Systems  had  already 
adapted  the  controller  for  the  Collins  KWM- 
380  and  Yaesu's  FT-980  and  767.  Now  it  has 
adapted  the  controller  for  the  Kenwood  940. 
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Figure  L  QSL  card  from  1989- 1990  Rose 
Parade  Mobile. 

Jim  Gilliam,  designer  of  the  K6QE  Systems' 
low-band  interface,  says  he  is  going  to  stan- 
dardize the  adaptation  on  the  Kenwood  radios 
for  future  units. 

One  of  the  main  difficulties  with  having  a 
computer  control  a  worldwide  transceiver  is 
keeping  the  computer-generated  noise  out  of 
the  receiver.  A  special  set  of  shielded  boxes 
had  to  be  custom-manufactured  to  enclose  the 
commercial  Micro-Mint  computer  board- 
Repeaters  connected  to  a  low-band  inter- 
face system  have  allowed  many  hams  in  the 
Los  Angeles  basin  encumbered  by  antenna 
restrictions  access  to  a  superb  worldwide  sta- 
tion at  their  fingertips.  They  can  make  rare 
DX  contacts  as  well  as  enjoy  genera)  rag- 
chewing. 

Nancy  Bucher  N6XQR  is  one  user  of  these 
new  remote  stations.  She  says  it  doesn't  make 
sense  for  her  to  invest  a  lot  of  money  in  an 
expensive  HF  radio  because  she  lives  in  a 
very  restrictive  town  house  project  and  can't 
put  up  any  decent  antennas.  So  she  joined  a 
repeater  group  that  has  a  low-band  interface, 
and  now  she  can  come  out  on  20  meters,  just 
like  the  big  DXers.  Nancy  uses  only  a  small 
hand-held  440  MHz  radio. 

Dan  Fori  AA6LM,  operating  bicycle  mo- 
bile, talks  to  hams  all  over  the  world  on  1 
watt.  Dan  is  a  member  of  the  TWF  Super 
System  which  allows  him  to  go  into  the 
repeater  on  440  MHz  and  be  rebroadcast  out 
on  all  the  HF  frequencies  using  kilowatt 
amplifiers. 

If  you  have  an  interest  in  this  technology, 
please  write  me  at  the  address  given  at  the  end 
of  this  article,  or  call  me  at  (714)  535-5528. 
For  inquiries  on  Bill  Fedde's  operation  in 
the  up  coming  Rose  Parade,  please  write  Bill 
Fedde,  394  Jones  St.  Ventura  CA  93003,  or 
call  him  at  (805)  643-1817, 

The  Super  Station 
A  hand-held  radio  plus  a  repeater  with  a 
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ULTRA  COMSHACK  64  REPEATER  CONTROLLER 
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Figure  2.  Ultra  Comshack  64  Repeater  Controller  with  some  of  the  various  boards  available. 
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Figure  3.  Block  diagram  of  Ultra  Comshack  64  Repeater  Controller. 


remote  transceiver  equals  a  super  station. 
The  remote  \vstem  Bill  Fedde  uses  for  the 
Rose  Parade  is  part  of  the  new  wave  of  so- 
phisticated repeater  systems  that  are  connect- 
ed to  amateur  HF  radios. 

These  repeater  controllers  are  very  smart 
and  can  perform  just  about  any  tuning  func- 
tion of  the  remote  HF  radio  that  an  on-site 
human  operator  can  do.  For  example.  Bill 
can  push  a  few  touch-tone  buttons  on  a  440 
MHz  handheld  and  come  out  on  20  meters 
USB  and  talk  halfway  around  the  world. 

Groups  of  hams  around  the  U.S. A,  are 
pooling  their  resources  and  putting  up  these 
stations  in  areas  such  as  industrial  parks, 
where  they  arc  unencumbered  by  antenna 
restrictions.  One  such  system  in  Santa  Ana, 
California,  is  using  a  Kenwoood  TS-940 
transceiver.  This  group  was  able  to  erect  a 
6-element  KLM  tribander  on  one  tower  and  a 
3-etement  80  meter  beam  on  another  tower 
not  subject  to  residential  zoning  ordinances. 

Although  many  manufacturers  make  re- 


peater controllers  that  activate  UHF  and 
VHF  radios,  very  few  companies  at  this  time 
sell  units  that  control  HF  radios,  Two  compa- 
nies that  do  are  Engineering  Consulting  and 
K6QE  Systems,  both  located  in  Southern 
California. 

The  Engineering  Consulting  Ultra  Com- 
shack 64  line  of  controllers  consists  of  a  se- 
ries of  circuit  boards  (Figures  2  and  3).  You 
can  pick  and  chose  from  various  boards  for 
the  features  you  want.  The  basic  starter  board 
is  $379.95,  but  a  super  deluxe  system  in  a  19* 
rack  enclosure  with  every  option  would  run 
approximately  $2,500. 

The  Ultra  Comshack  64  will  work  with 
most  computer-controlled  radios  on  the  mar- 
ket today.  A  combined  dual -remote  control 
system  allows  two  transceivers  to  be  con- 
trolled at  the  same  time.  For  example,  one  for 
for  HF  and  another  for  VHF.  "The  control 
operator  has  tremendous  capabilities  to  re* 
motely  change  any  parameter  of  the  station, 
such  as  length  of  phone  call,  time-out  timer, 
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Figure  4.  Block  diagram  of  the  TWF  Super  System. 


etc.  The  system,  which  runs  on  12  volts  DC, 
can  be  remotely  programmed  by  touch-tone, 
packet,  or  modem. 

The  Ultra  Comshaek  64  can  use  any  FM 
radio  as  a  primary  input/output  device.  A 
repeater  is  not  necessary .  You  can  use  a  sim- 
plex channel  or  a  dual-band  transceiver  in  a 
crossband  mode.  The  Ultra  Comshaek  64 
includes  complete  programming*  but  it's  an 
experimenter's  delight  because  you  can  cus- 
tom-tailor hundreds  of  commands  with 
macros.  You  can  truly  have  it  your  way  with 
an  Ultra  Comshaek  64.  If  you  want  one  thou- 
sand autodial  numbers  and  a  talking  S-meter, 
you  can  have  it.  The  list  is  endless! 

K6QE  Systems  manufactures  a  deluxe  low- 
band  interface  controller.  This  is  a  turn-key 
system;  just  take  it  out  of  the  shipping  con- 
tainer and  hook  up  the  supplied  plug-in  cables 
to  your  transceivers.  You  can  have  up  to  five 
transceivers.  There  are  also  cables  for  the 
repeater  and  a  rotator  control  box.  Turn  it  on, 
and  you're  on  the  air. 

The  unit  has  a  voice  storage  command 
feedback  system  that  sounds  so  real  you 
would  swear  that  a  human  voice  is  speaking 
to  you.  The  controller  will  not  let  the  user 
transmit  out-of-band  accidentally,  and  it 
knows  USB  is  normally  used  on  20  meters, 
although  it  can  be  forced  to  LSB.  The  K6QE 
low-band  interface  uses  a  built-in  commer- 
cial micro-mint  computer.  The  unit  operates 
off  of  1 10  volts  AC  and  works  only  with  the 
Kenwood  line  of  radios  (TS-940,  911,  811). 

Features  Common  to  Both  Units 

Both  units  have  a  telephone  accounting  sys- 
tem which  allows  individual  access  codes  for 
each  user.  The  control  operator  can  request  a 
hard  copy  printout  via  modem  of  the  past 
month's  telephone  activity  including,  but  not 
limited  to,  the  number  dialed  by  each  access 
code,  length  of  call,  date,  and  time.  Both 
units  also  have  full  low- band  remote  func- 


tions you  can  access  from  any  touch-tone 
phone.  For  example,  you  could  be  at  work 
pretending  to  be  on  an  important  business 
phone  call  and  really  coming  out  on  20  meter 
USB,  working  that  rare  DX  contact  you 
would  have  missed  otherwise. 

Both  manufactures  supply  excellent  docu- 
mentation and  a  90-day  warranty.  K6QE  Sys- 
tems offers  a  one-hour  VHS  video  on  their 
system,  and  on  remote  bases  in  general.  The 
$39,95  charge  for  this  tape  is  refundable  if 
you  purchase  the  unit, 

Comshaek  users  can  tune  in  to  the  Com- 
shaek Remote  Base  Net  that  meets  Sundays 
1100  PST  on  14,275.  Bob  Blumenkranz 
NI6R  is  net  control. 

For  more  information  about  the  Comshaek 
system  contact;  Engineering  Consulting,  583 
Candlewood  St.,  Brea  CA  92621,  tel.  (714) 
671-2009;  for  information  about  the  K6QE 
controller  contact:  K6QE  Systems,  2180  W, 
Crescent  Ave.,  Suite  F,  Anaheim  CA  92801, 
tel.  (714)991-1439. 

KC6GSD  Goes  One  Belter 

This  year  Bill  Fedde  KC6GSD  will  be 
working  Rose  Parade  Mobile  again,  but  from 
a  parade  float  this  time,  Bill  has  arranged  to 
hitch  a  ride  on  the  Rand  McNally  float,  and 
he  will  be  able  to  make  contacts  throughout 
the  journey  down  the  Rose  Parade  route. 

Alinco  Corporation  has  donated  a  DR- 
590T  dual-band  mobile  transceiver  with  re- 
mote tuning  head  for  this  special  station.  This 
type  of  radio  was  needed  because  of  the  limit- 
ed mounting  facilities  on  board  the  float. 

Bill  wants  to  have  complete  access  to  the 
tuning  controls  of  the  radio  so  he  can  switch 
from  2  meters  simplex  (144.330)  for  working 
local  spectators  with  their  hand-held  radios, 
to  440  MHz  to  access  a  K6QE  systems  re- 
mote station  to  come  out  on  28.333  MHz. 

Gordon  West  WB6NOA  is  helping  Bill 
with  a  special  headset  for  the  parade,  A  dual™ 
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Work  a  Rose  Parade  Float! 

This  year  Ihe  Tournament  of  Roses  will  ftavs  a  'super  station"  operator  (KC6GSD)  on  board  one  of  the 
floats,  so  be  sure  to  tune  in  to  28.333  MHz  and  talk  directly  with  the  station  yourself.  MAlinco  is  working 
ciosely  wllh  David  Corsiglia  WA6TWF  to  set  up  the  rig  hi  type  of  equipment  for  this  operation,  so  our  signal 
into  the  remote  base  on  UHF  should  be  very  loud  and  clear/'  says  Gordon  West  WB6NOA, 

Classroom  comments  usually  go  like  this:  "Right.  Gordo,  youTre  telling  me  this  handheld  is  reaching  all 
the  way  to  a  station  in  Japan— sure,  tell  me  more 

To  the  newly  licensed  amateur  radio  operator,  capabilities  of  remote-based  operation  are  best  summed 
up  by  one  student  who  satd,  "Amazing,  simply  amazing!' '  And  it  ts.  How  many  times  have  you  walked  down 
a  busy  street,  chatting  on  your  handheld,  in  QSO  wrth  a  station  thousands  of  miles  away?  The  remote  base 
makes  this  all  possible. 

The  'WA6TWF  super  system"  also  provided  Gordon  West  ham  class  studenls  with  10  meter  code 
practice  covering  all  of  Southern  California  and,  on  most  evenings,  blanketing  the  entire  central  states  and 
East  Coast  with  rock-solid  signal  strengths. 

Every  Monday  evening  between  6  p.m.  and  8  p.m.  Pacific  Time,  an  on-the-air  code  class  ss  offered  on 
28.333  MHz.  Simply  dial  up  29333  and  tune  down  a  few  kitohertz  until  you  find  the  familiar  sounds  of  a 
Morse  code  class  on  (he  air  But  unlike  Morse  code  generated  for  on-the-air  practice.  Gordon  West  narrates 
on  the  same  frequency  that  the  code  is  being  sent  on.  And  since  the  code  is  sent  at  28.333  in  the  Novice 
code  and  voice  portion  of  the  band,  narration  is  indeed  practical  and  possible. 

Gordon  West,  recent  ARRL  "Instructor  of  the  Year"  award  recipient,  best  known  for  his  humorous  code 
and  theory  training  tapes,  says,  J,We  will  send  code  for  about  three  minutes,  then  ask  any  student  on  10 
meters  for  a  read-back.  It  really  gets  everyone  involved.  And  when  conditions  are  just  right.  It's  not 
surprising  to  get  a  read-back  from  stations  down  in  South  America  or  as  *ar  west  as  New  Zealand 

Thts  unique  style  of  code  class  also  allows  me  to  stop  and  answer  questions  students  may  have. 
Nowhere  else  on  the  dial  can  anyone  find  this  type  of  'two-way*  code  class,  and  I  think  we  have  hundreds  of 
one-way  listeners,  loo,  tuning  us  m  on  the  UHF  band  with  their  programmable  scanners,*' 

West  uses  an  equalizer  and  audio  system  to  combine  both  modulated  CW  and  voice.  The  code  is 
generated  by  a  Bencher  paddle  tied  into  an  AEA  Morse  Machine,  and  the  MM -3  may  also  take  code  directly 
from  a  Radio  Shack  Model  100  lap-top  computer.  The  MM-3  has  the  latest  revision  which  allows  the 
computer-generated  Input  to  be  sent  at  15  or  18  wpm  character  rates.  The  ARRL  uses  18  wpm  character 
weighing,  where  rnosi  other  examination  teams  use  the  more  traditional  15  wpm  character  weighing,  Either 
way.  the  MM-3  or  Gordon  West  on  the  paddles  can  easily  handle  both  types  of  GW. 

A  Kenwood  721  transmits  the  voice  and  modulated  CW  on  the  440  UHF  band  to  a  repeater  60  miles  away 
on  the  Palos  Verdes  Hill.  The  repeater  retransmits  the  voice  and  code  on  UHF,  and  also  feeds  the  big 
Yaesu  base  station.  Via  the  WA6TWF  remote-base  system,  the  base  station  may  be  remote-conl rolled  lo 
transmit  on  10  meters,  and  also  to  listen  on  10  meters,  to  teed  the  received  student  responses  back  down 
on  th e  U H F I i  n k .  Th is  al  lo w s  West  to  mon itor  Dot h  1 0  met e rs  local  ly  a  nd  1 0  mete  rs  fro  m  th  e  remote  base,  A 
70-foot  tower  and  tribander,  located  at  an  altitude  of  1 400  feet  above  sea  level,  commands  a  signal  that  can 
be  heard  in  the  Los  Angeles  basin  as  well  as  thousands  of  miles  away.  Beam  heading  is  generally  to  the 
east,  but  if  enough  students  are  calling  in  from  Australia,  New  Zealand,  and  Japan,  the  beam  may  be 
remote-controlled  to  the  west- 

The  system  works  terrific— about  the  only  ihing  that  causes  us  a  problem  is  a  nearby  military  radar 
Installation  that  puts  a  buzz  on  the  UHF  link  And  from  time  to  time  we  have  someone  come  on  the  1 0  meter 
band  to  inform  us  that  our  CW  sounds  a  little  strange  After  we  let  them  know  it's  modulated  CW  coming 
from  a  UHF  link,  the  10  meter  operator  can  get  the  idea  of  what's  going  on,  and  generally  stays  tuned  in. 

"And  if  s  our  guests  tuning  into  code  practice  that  makes  everything  really  work  well — many  times 
guests  will  transmit  their  own  version  of  code  practice,  and  our  students  love  it.  We  welcome  everyone  to 
not  only  listen,  but  to  take  pari  in  this  2-hour  code  class,  on  the  air."  says  West, 

West  occasionally  uses  the  WA8TWF  remote  base  for  his  Tuesday  morning  contact  with  the  "CQ  All 
Schools  Net"  found  on  28  303  MHz  (every  Tuesday  and  Thursday  at  12:30  p.m.  EST).  He  links  up  with 
Carole  Perry  WB2MGP.  and  the  coasMocoast  stations  provide  schools  all  over  the  country  with  a  look  into 
ham  radio  in  live  operation 

It's  best  summed  up,  as  one  of  Gordos  students  has  said  before,    Amazing,  just  awesome  amazing?" 


band  antenna  will  be  camouflaged  in  the 
(lowers  of  the  float. 

A  commemorative  QSL  will  be  available 
to  anyone  who  hears  or  works  BilL  For 
your  QSL.  send  a  self-addressed  stamped 
envelope  lo:  102  Tournament  of  Roses 
(KC6GSDK  391  South  Orange  Grove  Blvd., 
Pasadena  CA  91 184. 

So  on  January  L  199L  New  Year's  morn- 


ing, turn  your  radio  to  28,333  MHz  and  give 
KC6GSD  a  call.  Bill  will  be  detailing  his 
progress  down  Colorado  Blvd .  Turn  on  your 
TV,  also*  because  he  will  point  out  when  he  is 
in  front  of  the  TV  Cameras. 


David  R.    Corsiglia   WA6TWF,   858  Lenz 
Drive.  Anaheim  CA  92805.  {714)  53 5-5528. 
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CIRCLE  IIS  ON  READER  SERVICE  CARD 


ELECTRON  TUBES 

OVEfl  3000  TYPES  IN  STOCK! 

Also  capaci  tot  s,  transformers 

and  parts  for  tube  type  equipment. 

Write  or  call  for  28  page  catalog 


ANTIQUE  ELECTRONS  SUPPLY 


6£2l  S  UAPlE  AVE  . 
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PHONE:  602/820-54  i  f   FAX:  602/820-4643 
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EVERY  ISSUE 
Of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our24x  fiche  have 98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75 ,  and  a  desk  model  for 
$220,  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  Cno  partial  sets) 
for  S250  plus  $5  for  shipping  CUSA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back,  Visa/MC  accepted 

BUCKMASTER 

PUBLISHING 

"Whitehall" 

Route  3,  Box  56 

Mineral,  Virginia  231 1 7 

703-894-5777 

800-282-5628 
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Money  back  guarantee. 
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The  degree  of  match  between  a  50 
fl  source  and  an  antenna  is 
obtained  with  the  set-up  Illustrated 
in  fig.  9.  The  tuning,  Qt  and  reflection 
loss  are  available,  The  CPL  output 
with  either  an  open  or  direct  short  on 
IN  is  plotted  as  the  fwd  line  in  fig,  1 0, 
Then  the  cable  to  the  antenna  is 
attached,  and  the  scope  photo  of  fig- 
10  results.  The  difference  between 
these  lines  is  desired.  The  scope 
indication  of  "37  dB"  forward,  "12 
dB"  reverse,  indicates  the  reflected 
loss  is  down  25  dB  at  68  MHz;  (1.1 
VSWR)  1/320=0.3%  of  the  applied 
power  is  reflected  or  about  99.7%  of 
the  available  power  is  radiated  (or  at 
least  absorbed)  by  the  antenna. 
Conversely,  99.7%  of  the  received 
power  is  applied  to  a  50 II  receiver. 
Since  the  probe  can  4+see"  a  low 
level,  only  a  low  radiated  signal  is 
required.  The  discrete  lines  are 
signals  received  by  the  antenna. 
The  logarithmic  response  allows 
evaluation  of  good  matches. 
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bv  Bill  Clarke  WA4BLC 


The  ELNEC  Antenna 
Modeling  Program 

Let  your  computer  design  your  next  antenna! 


ELNEC 

Roy  LewaMen  W7EL 

P,0.  Box  6658 

Beaverton  OR  97007 

Price  Class:  $50  postpaid.  Specify  whether 

or  not  your  computer  has  a  coprocessor. 


T1  he  wind  is  blowing  and  the  rain  is  pelting 
the  old  radio  room  window,  but  today  I 
am  going  to  design  and  test  a  new  antenna.  Of 
course  I'm  not  going  out  in  that  wet  weather  to 
do  antenna  work.  And,  Tm  not  even  going  to 
cut  a  wire  or  solder  a  connection. 

How,  you  ask?  Simple.  Tm  going  to  model 
my  newest  antenna  idea  on  a  computer.  How 
about  that,  folks— a  use  for  a  ham's  computer 
other  than  packet! 

Enter  MIN1NEC  by  J.a  Logan  and  J,W, 
Rockway  of  the  Naval  Ocean  Systems  Centert 
a  comprehensive  antenna  modeling  program. 
Roy  Lewallen  W7EL  has  used  the  fundamen- 
tal computation  portion  of  this  program  to  pro- 
duce ELNEC,  an  antenna  modeling  program 
for  the  IBM-PC  computer  and  its  clones,  Roy 
began  writing  ELNEC  over  two  years  ago  for 
his  own  purposes,  saw  its  value  to  other  hams, 
and  introduced  it  to  the  public  in  May  1990, 

The  ELNEC  Program 

ELNEC  is  a  computer  program  for  the  mod- 
eling and  analysis  of  radio  antennas.  Basical- 
ly, modeling  consists  of  the  generation  of  the 
antenna's  far-field  pattern  (radiation  pattern) 
This  includes  gain,  which  can  be  plotted  in  the 
typical  ARRL-type  grid  style  or  presented  in 
tabular  form.  (The  latter  is  for  folks  who  don't 
have  graphics  capabilities ) 

If  for  no  other  reason  than  using  ELNEC,  get 
a  graphics  card  and  monitor  for  your  comput- 
er. The  first  time  you  use  it  will  more  than  pay 
for  this  cost.  After  all,  you  can  get  an  "el 
cheapo"  board  and  monochrome  monitor  for 
under  a  hundred  dollars. 

Features 

ELNEC  is  user  friendly.  It  uses  a  menu- 
based  system  that  is  easy  to  understand  and 
interact  with. 

All  outputs  of  ELNEC  can  be  printed,  giving 
you  a  hard  copy  of  your  efforts  for  later  use 
and  analysis.  ELNEC s  features  include  the 
ability  to  analyze  forward  gain,  front-to-back 
ratio,  beam  width,  3  dB  pattern  points,  side 
lobe  information,  SWR  (50  or  75Q  systems), 
voltage,  current,  impedance  at  source  points, 
and  current  distribution  along  the  wires. 

A  unique  feature  is  its  total  pattern  genera- 
tion. A  total  pattern  is  a  combination  of  the 
vertical  and  horizontal  components  of  the  ra- 
diation pattern,  and  shows  exactly  what  you 
may  expect  in  real  operation. 
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Figure  1 .  This  75  meter  dipote  at  a  height  of  45 
feet  shows  a  typical  elevation  pattern.  Note 
the  straight  tines  within  the  pattern — they  are 
from  the  anai  ysis  feature  and  depict  the  3  dB 
beam  width.  Printed  just  to  the  tower  left  of  the 
pattern 's  center  is  the  analysis  showing  beam 
width  information.  Specifically,  the  -3  dB 
points  of  33  and  147  degrees.  Note  that  the 
pattern  is  labeled  in  the  upper  left  corner  for 
future  reference, 
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Figure  2,  The  same  75  meter  dipote  in  a  com- 
bination plot  showing  horizontal,  vertical  and 
total  patterns.  They  are  based  on  an  elevation 
angle  of  $0  degrees,  taken  from  within  the  3 
d&  beam  width  of  Figure  1.  Of  particular  im- 
portance is  the  total  pattern,  a  combination  of 
vertical  and  horizontal  fields, 

Simple  and  complex  antennas  can  be  mod- 
eled, as  can  structures  such  as  towers  and 
walls,  and  the  surrounding  ground  character- 
istics can  be  introduced.  The  combinations  of 
these  factors  can  produce  surprisingly  accu- 
rate far-fietd  patterns. 

Although  most  types  of  antennas  can  be 
modeled,  program  coding  limitations  of 
MININEC  cause  some  minor  limitations 
shared  by  ELNEC  and  other  MININEC-based 


systems.  Specifically:  Closely  spaced  wires 
such  as  transmission  lines  are  difficult  to  mod- 
el (however,  they  are  possible);  you  cannot 
determine  the  efficiency  of  a  ground  radial 
system;  and  impedances  given  for  horizontal 
antennas  lower  than  0.2  wavelengths  will  not 
be  correct.  However,  far-field  patterns  will  be 
accurate. 

A  Small  Package 

ELNEC  comes  in  two  forms,  one  for  the 
computer  with  a  math  coprocessor,  and  the 
other  for  the  poor  folks  like  me  that  have  no 
coprocessor.  Installation  tn  either  case  is  a 
snap-  Just  make  a  backup  of  the  original  disk 
and  use  that  backup  as  your  operating  disk.  Of 
course,  as  there  is  no  copy  protection  used  in 
ELNEC,  you  can  install  the  system  on  your 
hard  drive. 

The  program's  documentation  file  is  local* 
ed  on  the  distribution  disk  and  should  be  print- 
ed and  read  BEFORE  you  try  to  use  ELNEC. 

ENSETUP  is  a  short  set-up  program  that 
allows  some  parameters  to  be  modified  during 
installation.  These  specifically  include  printer 
type,  file  paths,  date  formal,  and  color  selec- 
tions. 

Included  in  the  instructions  is  a  "test  drive" 
to  lead  you  through  what  ELNEC  can  do.  It  is 
based  upon  a  20  meter  dipole  30  feet  in  the  air. 
These  instructions  run  for  several  pages  in  the 
manual  and  will  allow  you  to  touch  and  feel 
that  dipole  in  every  conceivable  manner  via 
ELNEC. 

After  the  lest  drive  is  completed,  you  will 
probably  wish  to  proceed  with  antennas  of 
your  own  design. 

Roll  Your  Own 

All  antennas  designed  for  ELNEC  are 
based  on  straight  wires  (of  any  size  definable) 
placed  on  a  three  dimensional  grid  (X,  Y.  and 
Z  three  dimensional  axes)  Loops  and  circles 
are  modeled  as  combinations  of  many  straight 
wires.  Using  graph  paper  will  aid  you  during 
the  first  few  tries,  which  will  show  you  how 
really  easy  antenna  modeling  is, 

Let's  take  a  dipole  as  an  example.  A  good 
starting  point  would  be  the  dimensions,  which 
in  this  case  are  going  to  be  cut  for  3.9  MHz, 
and  the  height  wit)  be  45  feet.  Using  the  XYZ 
grid*  start  at  0,0,45  (meaning  in  the  center  of 
the  imaginary  or  real  graph  paper  at  a  height 
of  45  feet).  Next,  enter  the  entS  of  the  dipole  as 
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Figure  3.  Source  data  for  the  75  meter  45-fooU 

high  dipole  shows  voltage,  current, 
impedance,  power,  and  projected  SWR. 

0t  120,45  (notice  the  antenna  is  120  feet  long 
and  goes  from  the  center  of  the  graph  towards 
the  top).  The  feedpoint  would  bo  entered  as 
the  source  in  the  form  of  a  percentage  from 
one  end  of  the  wire  to  the  feedpoint,  in  this 
case  50%. 

Now  select  the  type  of  plot  you  want  for  the 
dipole.  azimuth  or  elevation,  and  press  enter 
to  calculate  (see  Figures  1 , 2,  and  3). 

Observations  from  Use 

Most  of  my  modeling  has  been  over  what 
EL  NEC  refers  to  as  "real  ground,"  This  allows 
you  to  customize  the  ground  parameter  of  the 
program  with  your  actual  ground  conditions 
(conductivity,  etc,  as  referenced  in  the  ARRL 
Handbook).  Modeling  can  be  done  over  per- 
fect ground  or  in  free  space.  I  prefer  to  see 
what  the  real  world  operation  of  the  antenna 
will  be,  so  my  modeling  is  over  real  ground. 

While  using  ELNEC,  and  similar  programs, 
I  have  found  they  all  spit  out  gain  figures  that 
are  extremely  enticing  to  the  uninitiated.  For 
example,  look  at  Figure  4  (20  meter,  3-ele- 
ment  beam  at  70  feet)  and  you  will  see  the  gain 
figures  in  the  lower  left  comer.  Pretty  impres* 
sive,  huh?  Don't  you  believe  it!  That  12.88 dBi 
can  be  very  misleading,  just  as  the  claims  of 
some  antenna  manufacturers  can  be  mislead* 
ing. 

ELNEC  bases  its  gain  figures  (as  do  the 
antenna  manufacturers)  on  dBi,  decibel  gain 
relative  to  an  isotropic  source.  These  figures 
are  as  theoretical  as  is  the  isotropic  source, 
but  they  do  provide  a  standard  point  with 
which  to  compare  antennas, 

For  a  real  look  at  what  this  beam  antenna 
can  do.  model  a  simple  dipole  at  the  same 
location  (height)  for  use  as  a  reference.  Next, 
check  the  dipole's  gain  of  7.63  dBi  (Figure  5) 
against  that  of  the  beam  (12.88  dBi).  The  dif- 
ference will  be  the  expected  improvement  us- 
ing the  beam  versus  the  dipole.  Of  course, 
that  gain  is  only  exhibited  in  specific  direc- 
tions, as  shown  in  the  pattern  of  Figure  4. 
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Figure  4.  Total  pattern  of  a  typical  3*eiement 
yagi  cut  for  the  20  meter  band,  Note  the  gain 
figures  and  angte  of  the  plot. 


Remember  the  object  of  a  directional  anten- 
na is  to  concentrate  your  signal  (received  and 
transmitted)  to  planned  horizontal  and  vertical 
directions. 

All-Purpose  Antenna 

In  the  hunt  for  the  illusive  all  purpose  anten- 
na, I  always  think  of  the  center-fed  zepp.  The 
version  modeled  here,  using  ELNEC.  is  60 
feet  on  either  side  of  the  feedpoint  and  is  hori- 
zontal at  45  feet  in  the  air  It  is  fed  with  450Q 
ladder  line. 

On  75  meters  the  antenna  behaves  as  a 
dipole.  However,  as  the  frequency  is  in- 
creased, there  is  some  directional  gain. 

The  17  meter  plot  of  the  zepp  (Figure  6) 
shows  how  the  directional  pattern  appears  at 
15  degrees  elevation,  which  is  excellent  for 
DX.  Of  course,  the  pattern  can  be  oriented  to 
favor  any  specific  geographical  area  simply  by 
moving  the  antenna's  azimuth  position. 

Other  antennas,  such  as  the  Carolina  Wtn- 
dom  from  the  Antenna  Works  and  the  G5RV\ 
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Figure  5.  A  dipole  can  be  used  as  a  standard 
of  comparison  when  modeling  experimental 
antennas  and  will  tell  you  immediately  if  you 
are  winning  or  losing  the  battle.  Note  the  gain 
figures  and  angle  of  the  plot.  The  dipole  is 
placed  at  the  same  height  as  the  beam  it  is 
being  compared  with. 

exhibit  similar  pattern  characteristics  and  are 
excellent  for  use  on  all  bands. 

An  Experimental  Antenna 

In  my  personal  search  for  an  antenna  for  75 
meters  that  would  reach  from  my  New  Eng- 
land QTH  into  the  far  southeastern  part  of  the 
US..  I  designed  a  directive  array  using  a 
dipole  at  40  feet  with  a  sloping  75  meter  delta 
loop  20  feet  behind  it.  The  loop  is  88  feet  on 
each  of  its  three  sides  and  is  fed  in  the  center 
of  the  section  that  parallels  the  dipole.  The 
parallel  (to  the  dipole)  section  is  at  35  feet  and 
the  far  point  is  at  10  feet.  Figure  7  shows  the 
resulting  plot  at  50  degrees  elevation  {the  plot 
holds  from  40  through  60  degrees).  Compare 
the  plot  and  figures  with  Figure  2, 

This  antenna  is  stilt  theoretical,  as  I  have  yet 
to  put  it  up.  Such  is  the  problem  of  moving 
from  one  QTH  to  another. 

Likes 

1,  ELNEC  is  considerably  faster  in  opera- 
tion than  similar  programs  I  have  used  in  the 
past. 

2.  Print  drivers  are  included  in  the  ELNEC 
system,  making  "screen  dumps"  unneces- 
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Figure  6.  The  zepp  as  it  appears  on  1 7  meters 
(a  dipole  cut  for  1 7m  would  produce  a  similar 
plot  as  Figure  1). 

sary  for  printing  hard  copies. 

3.  There  is  no  copy  protection  {see  com- 
ments later  in  this  article). 

4.  The  guarantee  is  "like  it  or  leave  it/1  If 
you're  not  satisfied  with  the  program,  your 
money  will  be  refunded. 

5.  On  an  EGA  or  VGA  color  display  you  can 
select  the  colors  that  will  be  used  to  display 
various  patterns  (horizontal,  vertical,  total, 
etc).  CGA  and  monochrome  displays  offer  no 
color  option  with  ELNEC. 

6.  The  analyze  feature  of  ELNEC  quickly 
determines  beam  widths  and  3  dB  directional 
{horizontal  and  elevation)  limitations. 

7.  Minor  changes  to  parts  of  an  antenna's 
description  do  not  require  complete  reca Icula* 
Bon  by  ELNEC. 

Dislikes 

1.  ELNEC*  in  the  version  tested,  does  not 
save  plots  to  files.  You  have  to  recalculate 
each  time  you  wish  to  review  a  specific  anten- 
na. I  make  printed  copies  of  each  design,  so 
this  isn't  a  major  inconvenience* 

2.  The  times  to  complete  calculation  esti- 
mates (shown  on  the  screen)  are  not  accurate. 

Copy  Protection 

ELNEC  gets  a  big  "Thumbs  Up"  for  NOT 
being  copy  protected!  Although  it  is  copyright- 
ed material,  the  purchaser  may  make  copies 
for  backup  use  only. 

For  my  personal  applications.  I  find  pro- 
grams that  use  any  form  of  copy  protection  to 
be  a  nuisance  at  least,  and  disastrous  at 
worst.  Being  able  to  make  workable  backup 
copies  of  purchased  software  is  very  impor- 
tant, as  disks  do  crash  and  programs  do  get 
destroyed.  Continues  on  page  54 
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Figure  7.  The  50  degree  plot  for  the  75  meter 
dipole  and  delta  loop  combination, 
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CABLE  T,V.  CONVERTERS 

JerroltF,  Oak4  Scientific  Atlantic,  Zenitn,  & 
many  others.  'New"  MTS  stereo  add-on; 
mute  &  volume.  Ideal  for  400  &  450  owners. 


1-800-826-7623 
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4030  Beau-DRue  Drive.  Eagan  MN  55122 


ELNEC 

Continued  from  page  53 

Recommendations 

Oo  I  recommend  ELNEC  to  my  fellow 
hams?  Vest  After  testing  hundreds  of  de- 
signs, I  do  recommend  ELNEC,  However,  I 
also  offer  these  caveats: 

ELNEC,  and  other  complex  antenna 
programs,  require  a  reasonable  under- 
standing of  expected  RF  patterns  and  ba- 
sic antenna  design.  They  cannot  be  ex- 
pected to  answer  all  antenna  questions 
within  the  first  few  hours  of  operation. 

Additionally,  when  you  begin  designing 
antennas  you  will  find  yourself  making 
many  changes  and  more  and  more  calcu- 
lations. The  result  is  lhat  you  will  be  spend* 
rng  more  lime  on  the  computer  arid  less 
time  on  the  radio.  You  will  be  conspicuous 
by  your  absence  from  the  bands. 


Contact  Bill  Clarke  WA4BLC  at  RD#2  Box 
455 A,  Altamont  NY  12009. 
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Number  14  on  your  Feedback  card 


Low-Cost  Mag-Mount 

Plus  a  complete  mobile  antenna  system. 


by  Phil  Salas  AD5X 


For  less  than  S25,  you  can  have  a  mag- 
mount  antenna  base  with  low-loss  coax, 

a  1 44/450  MHz  dual -band  antenna,  a  13"  10 
muter  antenna,  and  a  half-wave  825-890 
MHz  cellular  antenna.  How? 

Recently  I  was  looking  through  an  elec- 
tronics parts  catalog  (Marl in  P.  Jones  &  As- 
sociates. teL  407-848-8236)  and  found  high 
power  ferrite  toroid  magnets  with  attached 
steel  base  plates  for  use  as  magnetic  mounts 
for  mobile  antennas.  They  were  only  S2.75 
each.  Vd  been  wanting  a  mag-mount  base 
with  BNC  connector  so  that  1  could  attach  my 
HT  antenna  to  it  while  mobiling.  This  looked 
like  a  good  foundation  at  a  good  price.  Con- 
structing the  mag- mount  led  to  antenna  ex- 
perimentation and  construction. 

Magnetic  Mount  Construction 

See  the  Parts  List  for  the  parts  you  can 
order  from  Marl  in  P.  Jones  &  Associates. 
You'll  also  need  to  buy  an  8-32  x^w  brass 
screw  and  two  %  "  copper  pipe  caps,  for  a 
total  of  less  than  50C,  from  your  local  hard- 
ware store*  The  two  pipe  caps  are  shown  in 
Figure  1(a).  One  has  a  Jfe "  outside  diameter 
and  the  other  has  a  %"  inside  diameter.  One 
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Figure  I.   Steps  in  constructing  the  mag- 
mount. 
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Figure  2.  Installing  and  securing  the  coax  to 
the  mag-mount. 

will  slip  inside  the  other. 

Nibble  a  !4  *  slot  H  "  deep  in  the  larger  pipe 
cap  as  shown  in  Figure  )  (b) .  Nibble  a  lA *  slot 
all  the  way  down  the  side  of  the  smaller  pipe 
cap.  Next,  drill  a  %"  diameter  hole  in  the 
center  top  of  the  larger  pipe  cap  for  the  female 
BNC  connector,  and  a  3/16"  diameter  hole  in 
the  center  of  the  bottom  of  the  smaller  pipe 
cap  for  the  #8  brass  screw.  Insert  the  brass 
screw  so  that  its  head  is  inside  the  pipe  cap, 
then  solder  it  in  place,  Be  careful  not  to  get 
solder  on  the  outside  threads  of  the  screw. 

Now  drill  two  5/32"  holes  near  the  bottom 
of  the  larger  pipe  cap,  as  shown  in  Figure 
1(c).  Slip  the  large  pipe  cap  over  the  smaller 
pipe  cap.  align  the  slots,  and  mark  positions 
for  two  holes  in  the  smaller  pipe  cap.  Remove 
the  larger  pipe  cap  and  drill  two  3/32"  holes 
in  the  smaller  pipe  cap. 

Insert  the  female  BNC  connector  in  the  % " 
hole  in  the  top  of  the  larger  pipe  cap,  attach  its 
mounting  screw,  and  tighten  in  place.  Now 
strip  l/in  off  one  end  of  a  14-foot  length  of 
RG-8M  coax  cable.  Unravel  the  braid  and 
twist  and  tin  the  braid  and  the  center  conduc- 
tor. Refer  to  Figure  2(a).  Rest  the  coax  cable 
in  the  slot  in  the  larger  pipe  cap  and  see  where 
you  can  make  the  braid  come  in  contact  with 
the  outer  shell  of  the  BNC  connector,  Tin  the 
connector  shell  at  this  point.  Now  solder  the 
center  conductor  of  the  RG-8M  cable  to  the 
center  conductor  of  the  BNC  connector.  Tin 
the  connector  shell  at  this  point.  Now  solder 
the  center  conductor  of  the  RG-8M  cable  to 


the  center  conductor  of  the  BNCt  and  solder 
the  RG-8M  shield  to  the  outer  shell  of  the 
BNC. 

Now  slip  the  larger  pipe  cap  (with  the  RG- 
8M  cable  attached)  over  the  smaller  pipe  cap, 
and  push  them  together  so  that  the  smalt  holes 
in  the  base  are  in  line.  Screw  two  #4  x  lk  * 
sheet  metal  screws  through  the  holes  and 
tighten.  Finally,  pass  the  brass  screw  threads 
through  the  magnet  base  and  tighten  in  place 
with  a  #8  lockwasher  and  nut.  as  shown  in 
Figure  2(b), 

To  finish  the  assembly  you  need  to  attach 
the  BNC  crimp-on  connector  to  the  other  end 
of  the  RG-8M  cable.  You'll  find  that  the 
stranded  center  conductor  of  the  RG-8M  ca- 
ble is  too  big  to  fit  into  the  center  pin  of  the 
connector;  Just  cut  off  all  but  three  strands, 
then  insert  these  strands  into  the  center  pin 
and  solder  them  in  place.  Crimp  the  outer 
shield  collar  in  place,  as  in  Figure  3. 

I  used  a  hot  glue  gun  to  seal  up  the  gaps  in 
the  base  where  the  coax  cable  exits  from  the 
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Figure  3.  Crimp  the  outer  shield  collar  in 
place,  and  you  *re  finished. 
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Figure  4.  Dual-band  2  meter/450  MHz  whip 
construction. 
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Figure  5,  BNC  adapter  for  the  10  meter  an- 
tenna. 
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Figure  &  Modification  of  the  CB  walkie- 
talkie  antenna  mount.  Drill  a  7/64,f  hole 
close  to  the  bottom  of  the  antenna  base  and 
tap  it  for  a  #6  screw. 


APPLY  HOT  GLUE 


Figure  7,  Attaching  the  BNC  connector  to  the 
10  meter  mobile  antenna. 


will  have  a  rugged  antenna  assembly. 

With  these  dimensions,  the  antenna  has  less 
than  1,5:1  VSWR  at  445  MHz,  and  less  than 
2:1  at  146  MHz.  You  can  vary  the  length 
si  ightly  if  you  wish  to  favor  one  band  over  the 
other,  but  you'll  find  negligible  improvement 
in  performance.  In  any  case,  performance 
will  be  significantly  better  than  with  the  HT 
antenna  alone. 

13  Inch,  10  Meter  Antenna 

I  have  a  converted  CB  rig  in  my  car  for  10 
meters.  Naturally,  I  wanted  a  small  antenna 
for  this  rig,  one  that  would  be  secure  at  high- 
way speeds,  so  that  1  could  attach  ii  to  the 
mag-mount.  Radio  Shack  sells  a  flexible  CB 
walkie-talkie  antenna  (RS  21-980,  for  $7.95) 
which,  with  a  little  work,  will  cover  part  of 
the  IOmeter  band. 

Since  we  have  to  interface  with  a  BNC 
connector,  let's  start  with  building  the  BNC 
adapter  for  the  antenna.  Refer  to  Figure  5. 
Solder  a4"  length  of  insulated  wire  to  the 
center  pin  of  an  RG-59  crimp-on  connector. 
Insert  the  center  pin/ wire  combination  into 
the  connector  and  fill  the  sleeve  with  hot  glue 


r 


FILL  *<TH  HQT  GLUE 


REMOVE  a 

OF  ENAMELED  WIFE. 


UNSCREW  6  TURNS 


STEEL    SPRING 


■ADD  6  tuRNS  *22  SQLiD  VM1RE-   SOLDER  ONE-  END  TO  ENAMELED 
WIRE  AND  OTHER  END  TO  STEEL  SPR1MG, 


Figure  8.  Modifying  the  Radio  Shack  CB  walkie-talkie  antenna  for  10  meters. 


copper  caps.  I  also  put  a  bead  of  hot  glue 
around  the  lip  between  the  two  copper  caps. 
Your  mag-mount  base  is  now  complete. 
You  can  attach  your  HT  antenna  to  this  base 
and  gel  significantly  better  performance  than 
you  can  from  using  the  HT  antenna  alone 
from  within  the  car. 

144/450  MHz  Dual-band  Antenna 

I  thought  I  could  probably  get  better  per- 
formance with  an  antenna  larger  than  the  6" 
antenna  on  my  FT-727R  HT.  Since  a  M-wave 
antenna  at  2  meters  should  be  close  to  a  %- 
wave  at  450  MHz  J  decided  to  find  a  compro- 
mise length  that  would  work  for  both  bands. 
The  result  is  shown  in  Figure  4, 

This  antenna  is  made  from  a  piece  of  0.09" 
(3/32")  diameter  standard  copperplated  steel 
welding  rod.  The  rod  costs  about  20C  for  a 
36"  length.  Use  a  file  to  round  one  end  of  the 
rod  so  that  it  will  slip  into  a  Motorola-type 
automotive  radio  connector  (Radio  Shack 
part  number  274-71 1).  Before  sliding  the  rod 
into  the  connector,  tin  it  well.  Unless  the  end 
of  the  welding  rod  is  well -tinned,  you'll  have 
difficulty  soldering  the  rod  into  the  connec- 
tor. 

Once  the  rod  is  soldered  into  the  connector, 
press  a  W  length  of  the  center  foam  insula- 
tion from  a  piece  of  RG-8JM  over  the  welding 
rod  and  slide  it  so  that  it  supports  the  welding 
rod  in  the  connector  as  shown.  Cut  the  weld- 
ing rod  to  18% ",  as  shown  in  Figure  4.  Now 
insert  the  connector  into  a  male  BNC  to  fe- 
male Motorola  adapter  {RS#  278-1 17).  Place 
a  piece  of  W*  heat  shrink  tubing  over  this 
assembly  and  heat  it.  When  it  has  cooled,  you 
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to  keep  the  center  conductor  pin  firmly  in 
place. 

Referring  to  Figure  6,  drill  a  7/64"  hole 
close  to  the  bottom  of  the  antenna  base  and  tap 
it  for  a  #6  screw.  Use  a  6-32  x  W "  screw  to 
attach  a  solder  lug  to  the  base  at  this  point. 
The  plastic  antenna  adapter  is  supplied  with 
the  flexible  CB  antenna. 

Refer  to  Figure  7.  Slip  the  plastic  antenna 
adapter  over  the  BNC  connector  and  bend  the 
center  conductor  wire  down  along  the  anten- 
na adapter  slot.  Slip  the  flexible  antenna  base 
over  the  antenna  adapter  and  tighten  the 
thumb  screw  on  the  antenna  base  to  hold  the 
assembly  together.  Solder  the  wire  to  the 
solder  lug  on  the  base,  Finally,  use  a  hot  glue 
gun  to  hold  everything  firmly  in  place. 

Now  for  the  antenna  modifications.  Using 
a  sharp  knife,  split  and  remove  the  entire 
insulating  outer  cover  of  the  antenna.  Refer  to 
Figure  8.  Unsolder  the  enameled  wire  from 
the  base  of  the  steel  spring.  Unwrap  8"  of  the 
enameled  wire  and  cut  it  off.  Spread  the  re- 
maining enameled  wire  over  the  full  length  of 
(he  nylon  rod  and  hold  it  in  place  with  electri- 
cal tape.  Keep  the  wire  tight.  Now  carefully 
unscrew  the  steel  spring  six  turns.  Solder  a 
piece  of  #22  bare  copper  wire  to  the  end  of  the 
enameled  wire  and  wrap  this  wire  along  the 


threads  in  the  nylon  base  that  was  exposed 
when  the  spring  was  unscrewed.  Solder  the 
other  end  to  the  base  of  the  steel  spring.  Now 
it's  time  to  adjust  the  antenna. 

Mount  the  antenna  on  the  roof  of  your  car, 
using  the  mag-mount.  This  antenna  is  pretty 
narrowband,  so  Fd  recommend  optimizing  it 
for  a  200  kHz  spread.  In  my  case,  I  optimized 
it  for  the  28.3-28.5  MHz  range.  Using  an 
SWR  meter,  check  the  SWR  at  the  low,  mid, 
and  high  end  of  the  frequency  range  you 
want.  This  is  the  only  antenna  requiring  an 
SWR  meter. 

The  antenna  should  still  be  resonant  too 
low  in  frequency  so  you'll  see  your  lowest 
(though  still  high)  SWR  at  the  low  frequency 
end.  Now  unsolder  the  wire  at  the  base  of  the 
steel  spring  and  screw  the  spring  in  %  turn. 
Resolder  the  wire  (after  clipping  off  the  ex- 
cess) and  check  the  SWR.  Keep  doing  this, 
using  no  more  than  U-turn  increments  until 
you're  able  to  center  up  the  SWR  over  the 
frequency  range  you're  interested  in.  That  is, 
you  should  have  the  lowest  SWR  at  your 
center  frequency  and  the  SWR  at  the  edges  of 
your  frequency  band  should  be  about  the 
same.  In  my  case,  I  was  able  to  achieve  a  2:1 
SWR  at  28.3  and  28.5  MHz,  and  a  1.5:1 
VSWR  at  28.4  MHz. 

Finally,  use  pieces  of  W*  and  W  heat 
shrink  tubing  to  cover  the  entire  antenna.  I 
also  used  a  blob  of  hot  glue  to  seal  the  top  end 
of  the  antenna. 

This  antenna  works  surprisingly  well.  I  can 
reliably  work  all  over  the  U.S.  and  occasion- 
ally even  make  international  contacts.  It's 
tough  competing  with  high  power  and  big 
antennas  when  trying  to  work  DX,  but  occa- 
sionally I  get  lucky. 

Cellular  Antenna 

Why  would  a  ham  need  a  cellular  phone? 
Well ,  you  can  reliably  make  and  recc ive  calls 
no  matter  where  you  are.  Also,  it  is  necessary 
for  any  type  of  business  calling.  Cellular 
phones  are  pretty  impressive  performers,  and 
once  you  have  one,  you  don't  know  how  you 
ever  got  along  without  it.  So,  how  about  a 
cellular  antenna  for  your  mag-mount? 
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Flgure  9.  (a)  The  sleeve  antenna,  a  simple 
coax-fed  Vi-wave.  (b)  Making  a  choke  to 
keep  the  rest  of  the  coax  feed  from  being 
excited. 
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Figure  10.  A  cellular  antenna— for  hams! 


Mag-Mount  Parts  List 


Cat.  ti 

MG-1320 

RC-0561 

RC-0507 

3142-HE 
3143-HE 


Qty.  Description 

1  Ferrite  Magnet 

3  Crimp  BNC/RG-59 

1  BNC-Fernale  Panel 
Mount 

2  ft,  Vz"  Shrink  Tubing 
2  ft.  H"  Shrink  Tubing 


cellular  hand  (859  MHz).  The  antenna 
lengths  are  calculated  as  follows: 


The  total  for  the  above  was  $8.70. 
MPJ&A  has  a  minimum  order  of  $10, 1  rec- 
ommend you  buy  two  extra  RG-S9  crimp 
connectors.  Martin  p.  Jones  &  Associates, 
leL  (407)  848-5236, 


_ 


The  cellular  frequencies  cover  825-845 
MHz  and  860-895  MHz,  approximately. 
The  cellular  phones  transmit  in  the  low  end  of 
the  band  and  receive  the  cellular  base  stations 
transmitting  in  the  upper  end  of  the  band,  1 
decided  to  build  a  '/i-wave  antenna  for  this 
hand. 

The  sleeve  antenna  is  a  simple  coax- fed 
14~wave  antenna.  See  Figure  9(a).  Basically. 
it's  no  more  than  a  J4-wave  whip  with  the 
image  provided  by  the  W-wave  sleeve  folded 
back  over  the  coax  cable.  By  placing  another 
%  -wave  sleeve  a  !4-wave  away  from  the 
open  end  of  the  sleeve,  you  make  an  excellent 
choke  that  keeps  the  rest  of  the  coax  feed 
from  being  excited  by  the  signal  and  causing 
pattern  degradations.  See  Figure  9(b). 

1  designed  the  antenna  for  the  center  of  the 


1/4  wave  @  859  MHz  =  2952/859 

=  3.5  inches 

The  velocity  factor  for  RG-8M  coax  is 
0.66,  so; 

1/4  wave  (adjusted)  -  0.66  x  3.5  -  2.3  inches 

I  constructed  the  antenna  as  shown  in  Fig- 
ure 10.  Obtain  a  one-fooi  piece  of  W*  diame- 
ter copper  tubing  from  your  local  hardware 
store  and  cut  2.3"  and  2,5 **  lengths  of  this 
tube.  Cut  a  \2%h"  length  of  RG-SM  coaxial 
cable.  Remove  4*  of  the  outer  insulation 
from  one  end.  Unbraid  the  outer  conductor 
braid,  trim  ii  to  about  WT  and  fold  it  back 
over  the  remaining  outer  insulator.  Slip  the 
2,3"  long  copper  tube  over  the  braid  as 
shown,  crimp  it  in  place  with  an  F-type  TV 
connector  crimping  tool,  and  solder  the  lip  of 
the  tube  to  the  braid. 

Now,  remove  I  £*  of  outer  insulation  from 
the  other  end  of  the  RG-8M  and  slide  the  2.5" 
copper  tube  over  this  end  till  the  two  copper 
tubes  are  separated  by  2.3*,  Crimp  the  end  of 
the  2,5"  long  tube  over  the  bare  outer  shield 
and  solder  as  shown.  Attach  an  RG-59  crimp- 
on  connector  to  this  end  of  the  cable.  Finally, 
cover  the  antenna  with  Vt "  heat  shrink  tubing 
and  shrink  it  to  provide  a  nice  looking, 
rugged  cellular  antenna,  I  also  seated  the  top 


Cable  Comparisons 


Freq, 


50  MHz 
1 00  MHz 

200  MHz 
400  MHz 


RG-8M 
loss/100  ft. 

2.2  dB 

13.0  dB 

4.6  dB 

7,5  dB 


RG-58 
loss/1 00  ft 

4.0  dB 

5.3dB 

8.0  dB 
120  dB 

RG-8M,  at  25C  per  foot,  is  only  a  nickle  a 
foot  more  than  RG-58,  RG-8M  low-loss, 
52-ohm  cable  is  significantly  better  than 
RG-58.  and  it  has  the  same  dimensions  as 
RG-59  (so  you'll  find  use  for  the  extra  RG- 
59  crimp  BNC  connectors).  You  can  obtain 
RG-8M  at  Radio  Shack,  part  number  278- 
1326, 


end  of  the  center  conductor  and  the  interface 
between  the  center  conductor  and  the  sleeve 
with  hot  glue. 

I  optimized  the  SWR  for  transmitting  in  the 
lower  portion  of  the  band — that's  why  the 
center  conductor  whip  is  longer  than  a  jA- 
wavelcnguY  With  the  dimensions  shown,  I 
achieved  better  than  a  L5: 1  SWR  in  the  825— 
845  MHz  end  of  the  band. 

Well,  there  you  have  it — enjoy  your  new 
car-top  creations 


You  may  reach  Phil  Solas  AD5X  at  1517 
Creekside  Drive,  Richardson  TX  75081. 


Computer  Controlled  Ham  Shack  for  personal  or  club  system 
New  Simplex  option,  operate  patch  &  remotes  via  repeaters! 


Ultra  Comshack  64  Duplex/Simplex  Controller 


HF  &  VHF  Remote  Base*Autopatch*GW  Practice*  Rotor  Control 
"Voice  Meters*Paging*Logging*Polite  ID's'Packet  Voice  B.B.S, 
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Here  are  a  tew  ot  trie  Ultra's  Features: 


'Operaie  duplet  or  Simplex*  Load,  save,  cnange  ail 
from  T.tones,  Packer,  or  modem*  Unlimited  voice 
vocabulary  "Voice  dock  executes  even  is  Daily  & 
Weekly  '"Super  Macros"  user  programming  language' 
"300-4  digit  user  access  codes  *Oisk  &  Primer  logging 
Of  all  telephone  numbers  dinted,  usage  time,  functions 
Mtt  Relating  Polite  ID V  16  External  relay  controls*  2,  5, 
4  CTCSS  Tone  Paging"  CW  Practice  with  votce  'Secu- 
rity mode,  T.I  one  mule*  Voice  announced  user  cafl  sign 
when  logging  on*  Voltage  proportional  courtesy  beeps 
gives  indication  of  signal  strength  - is  relating  Polite 
ID  tails'  Safety  timers  &  overrides  ""Ultra  Link   provides 
T.  lone  control  from  remote  audio  monitored  "US*f  de- 
fined multi-tone  courtesy  beeps  each  mode  "Modem  or 
Packet  control"  9  T.Tcne  Macros  store  28  gigil  com- 
mand strings  *2  Talking  Meier  inputs  *  Packet  or  Mo- 
dem d^ta'gTnrTTirat-W.lannwg Store  1000  (te  digit)  let 
quicK  answer  r  Directed  &  general 
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npul"  Regenerated  louchlones  "Aulopalch  auto  off, 
detects  calling  parly  hang jp'P^se  or  lpuch tone  dial 
"Call  wailing  &  auto  red  iarl i(li JW^WJ i I  J;7=l'tTF.IT?ri* Dual 
H,F,  &  VHF  SQ.  del  "Scan  up/down;1G0Hr  slep  +  vari- 
able  scan  rate  'Monitor  mode  defeats  PTT'Lock  mode 
allows  T.  tones  to  TX  through  remote  *Auto  mode  & 
spit!  seiect  *9  Scan  memories  store  Mode,  splits.  VFO 
A  &  B  "Talking  Meters;  Voltmeter  '  Voice  4  CW  Beacon 
'Voice  Rot  or  control*  Usat  selectable  courtesy  beep 


AUDIO  BLASTER 


Works  in  all  M 


*P*si  <E-Mtaaiure  Audio  amp  Used  by  po*k* 

Module  installs  mim  ad  HTm,  1  w*tr  audo  amp  '  Whan  < 
naods  to oe  loud!  Universal  install  i»1io'i  diagrams 


rev  &...$379.95 

Includes:  C64  Interface, 
disk,  cables.  Manual 
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CA.  address  add  625% 
Ask  tor  free  catalog  [ 


Ultra  Com  Shack  64  Options 


'Mount  All  modules  including  D&4. 
_  PrednHed  &  painted  ric 
mounts  A  cable  cramps 
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AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 

REPEATER 


NewREvB 

CS6*srjoan 


2  METERS-220-440 


'Digital  Votce  Recorder  32 or  w  $« 

rj-, voce  MaHbQjt  &.  id  iail,  inc  t  Mej^j 

t?  \ "  ^  2    Ram,  control  with  C&B  Of  PK8, 

2fPil£  s  |ricl  caWfl  ,0f  REVfl  uttia  &««!, 5 

or  12V0C       DVM     S  1  79.95 


■  m  m 


'Operate  CS4  &  1541  from 
1 2VdC  *rfth  rms  cryV2t  con- 
tmecd  Sweeting  suppr?  runs 
coo'  &  e^oertt  drapi  ci  amp 
Pkigs  rto  Cfi4r  home  proiedted 
Model  PCP3.- S  T29.S5 


'Add  dhjplei  Control  of  Fte- 
i .  t :  \     :  rnoie*  A  paten  wnfi  Talaphona 
"  *—9  arnpllflsd  hyfirid.  txiii  £  o^in  pets 

Plugs  irtlo  C&64Sboant    TLCN^jl  59-95 
"Autoboot  EPROM  can 
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Ultra  Com  Shack  64  Manual 
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performance  story        and 
the  super  value  price" 

Micro  Control  Specialties 
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KRP-50Q0  Repeater  shown 
with  PA-100  Amplifier 


The  first  choice  in 

Transmitters  -  Recetvers 

Repeaters 

Repealer  Controllers 

Power  Amplifiers 
Voice  Mail  Systems 


CIRCLE  144  ON  READER  SERVICE  CARD 
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Continued  from  page  40 


4(*s4c£  Stf4&mXr 


OPTO  Iambic  Keyer 


•  UHracornpaet5*x5Vi#*lVr  •  OPTO 
tsolated  Output  ■  Battery  or  DC  powered  -Full 
function  iambic  Keyer  ■  Adjustable  speed  and 

weight  *  Or>e  "fear  Ace  Systems  Warranty 

See  Your  Ace  Dealer  - 

Amateur  Electronics  Supply 
Barry  Electronics 
KJI  Electronics 

Madison  Electronics 
Oklahoma  Comm.  Center 
R.  F,  Enterprises 
R  &  L  Electronics 
Rivendell  Electronics 

Ace  Systems  •  RD  1  -  Box  S3  *  WHcox,  PA  15870 
{814)  965-5937  
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LM317T 

7805 
7812 
7815 
7824 


Fixed  and  Adjustable  Voltage  Regulators 

1.5-37  volts  1,5  amps 

5  volts  1.5  amps 

12  volts  1.5  amps 

15  volts  1.5  amps 

24  volts  1.5  amps 


40  volts  input  max. 
35  volts  input  max, 
35  volts  input  max. 
35  volts  input  max, 


40  volts  input  max. 

These  regulators  can  be  used  over  a  temperature  range  of  0  to  70  degrees  Celsius 
The  current  ratings  may  vary,  depending  on  manufacturer  and  degree  of  heat  sinking. 
Other  units  available  from  suppliers  cover  voltages  from  2  to  24  volts. 

*lnputyoutput  differential  voltage  limited  to  40  volts  max.  The  LM31 7T  is  an  adjustable  voltage 
regulator  that  requires  a  few  external  parts.  See  Figure  5. 


If  you  cascade  a  current  regulator  and  a 
voltage  regulator,  the  current  regulator  acts 
as  a  very  small  value  of  resistance  until  all  the 
current  limit  is  reached.  At  values  of  current 
under  the  preset  current  limit,  the  voltage 
regulator  simply  operates  normally.  The 
combination  of  the  two  devices  makes  an 
excellent  all-purpose  power  source  offering 
the  ultimate  in  flexibility  and  circuit  protec- 
tion. See  Figure  3  for  an  example  of  how 
these  two  regulators  may  be  cascaded. 

Handling  Increased  Current 

This  circuit  is  a  natural  for  the  creative 
experimenter  who  needs  a  flexible  power 
source  for  his  experiments.  The  only  thing 
to  remember  is  that  you  cannot  adjust  the 
voltage  to  a  value  lower  than  the  value  of 
the  regulator.  This  limitation,  present  in 
many  commercially  available  supplies,  is 


not  a  serious  problem. 

In  fact,  you  won't  have  any  serious  prob- 
lems with  these  regulators  as  long  as  you 
remember  to  properly  heat-sink  them.  I  have 
seen  these  units  paralleled  in  an  effort  to 
increase  current  capacity,  but  1  don't  recom- 
mend it.  If  they  have  a  small  resistor  in  series 
with  the  output  of  each  unit,  you  can  parallel 
them,  but  voltage  regulation  worsens,  even 
though  power  is  divided  more  equally.  A 
much  better  way  to  handle  the  problem  of 
increased  current  is  shown  in  Figure 4.  Use  a 
scries  pass  transistor  in  conjunction  with  the 
threc-termi  n  a  1  reg  u  lato  r . 

Try  a  few  experiments  wiih  these  devices, 
and  when  you  design  them  into  your  circuits, 
they  will  give  your  projects  that  little  edge. 


Ed  Douhek  N9RF*  P.E. .  may  he  reached  at 
25  W.  062  Wood  Ct. .  Napemlle  it  60563. 
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IRCUITS 


Great  Ideas  From  Our  Readers 


Regulated  Voltage 

Distribution  Box 

Not  only  do  most  hams  have  nu- 
merous gadgets  which  devour  9 
volt  batteries,  they  also  have 


pocket  radios,  TV  sets  and  table 
radios  that  use  batteries.  The 
most  common  voltages  needed 
are:  4,5,  6,  7.5,  9  and  12  volts. 
Battery  types  needed  include 
AAA,  AA,  C.  D  and  9  volt  types. 


Batteries  can  be  expensive,  and 
often  the  size  thai  you  need  is  not 
on  hand  when  you  want  it. 

The  gadget  shown  in  Figure  1 
solves  this  problem  for  alt  time. 
Any  small  transformer  with  a  sec- 
ondary of  18  to  24  volts  AC  at  an 
ampere  or  more,  a  1*5  ampere 
bridge,  a  few  thousand  micro- 
farads of  filler  capacity,  and  an 
LM31 7  variable  voltage  regulator, 
forms  the  heart  of  this  unit,  The 
LM317  is  set  to  provide  +13.8 
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VDC  output.  Fixed  regulators  of 
1 2,  9,  8r  6  and  5  volts  provide  the 
remaining  output  voltages.  Out- 
put of  the  LM317  is  bypassed  by  a 
22  pF  15V  tantalum  capacitor, 
which  will  also  bypass  the  inputs 
to  all  fixed  regulators  except  the 
7812,  which  is  fed  from  the  input 
of  the  LM317.  All  fixed  regulators 
have  their  outputs  bypassed  by 
0.01  pF  monolithic  capacitors,  All 
outputs  are  self-protected  and  will 
deliver  up  to  one  ampere. 

Although  the  LM317  and  most 
fixed  regulators  are  readily  avail- 
able from  Radio  Shack  and  most 
mail  order  sources,  the  9  volt  reg- 
ulator (7809)  is  available  only  from 
Short  Circuits,  P.O.  8ox  285, 
Bamegai  NJ  08005,  They  are  sold 
four  for  $1.  LM317T  regulators 
from  the  same  source  cost  35c 
each.  Type  7805,  7808  and  7812 
regulators  from  Short  Circuits  are 
also  four  for  $1 .  They  have  other 
fixed  and  variable  regulators  at 
similar  prices,  but  do  not  carry  the 
7806  at  this  writing. 

Use  5  volts  for  4.5  volt  equip- 
ment, and  8  volts  for  7.5  volt  gear. 
The  slight  voftage  differential  will 
not  cause  any  harm,  However,  the 
9  volt  output  wilt  probably  see  the 
most  service  in  the  shack! 

JL  Frank  Brumbaugh  K&4ZGC 

Buffaio  NY 
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Michael  J.  Geier 

%  73  Amateur  Radio  Today 

WGE Center 

Forest  Road 

Hancock  NH  03449 

Finishing  Up  and  Moving  On 

At  last  we're  ready  to  wrap  our  ongo- 
ing topic  up!  So,  let's  finish  our  stage- 
by-stage  troubleshooting  now. 

Mike  amps:  These  amplify  the 
mike's  signal  enough  to  drive  the  mod- 
ulator, In  f  M  rigs,  they  often  will  coo- 
lain  compressors,  in  order  to  keep  the 
modulation  from  deviattng  outsrde  the 
legal  -5  kHz  bandwidth,  fin  SSB  rigs, 
of  course,  the  ALC  feedback  from  the 
finals  can  prevent  overmodulation.) 
FM  amps  may  also  incorporate  low- 
pass  filters,  especially  if  the  rig  is  to  be 
phase-modulated  (see  below), 

The  usual  problem  with  a  mike  amp 
*s  that  it  is  dead  altogether.  Occasion- 
ally, one  may  work  but  be  weak  These 
amps  typically  are  tCs  in  walkies.  bus 
may  be  transistors  in  HF  rigs.  Trou- 
bteshoot  as  with  any  low-level  amp, 
looking  for  a  loss  of  signal  at  the  output 
and  working  back  until  it  appears.  By 
the  way,  a  common  cause  of  mike  amp 
failure  in  HF  rigs  is  severe  RF  feed- 
back. The  voltages  induced  by  the 
transmitter  into  the  amp  can  be  enough 
to  blow  the  semiconductors.  If  you've 
had  a  feedback  problem  and  then  sud- 
denly lose  your  audio,  check  the  mike 
amp  hrst!  You  could  save  hours  of  irou- 
bleshootmg  frustration  later. 

RF  feedback  itself  is  not  a  mike  amp 
problem.  It  is  usually  caused  by  a  poor 
station  ground  or  by  having  the  anten- 
na too  close  to  the  rig.  It  may  also  occur 
when  a  mismatched  or  preamplified 
mike  is  used,  if  you're  getting  bad  dis- 
tortion or  squealing  on  transmit,  try 
running  into  a  dummy  load.  What,  you 
don'l  have  one?  No  comment.  But  try 
reducing  your  output  power  as  much 
as  possible.  If  the  trouble  goes  away, 
your  mike  amp  is  fine  (By  the  wayf  the 
RF  power  or  drive  control  on  many  rigs, 
especially  the  tube-output  kind,  affects 
only  CW  and  AM  Often  f  the  Only  gain 
control  in  SSB  is  the  mike  gain  pott  Try 
turning  it  down  until  the  power  output 
meter  barely  moves.) 

Modulators:  These  are  much  like 
the  mixers  we  explored  in  previous 
columns.  They  have  two  Inputs  and 
one  output.  One  input,  of  course,  is  the 
audio  to  be  modulated.  The  other  is  the 
carrier.  In  AM  and  SSB,  the  modulator 
is  likely  to  be  a  ring  of  diodes,  just  like  a 
balanced  mixer.  When  the  circuit  is 
perfect Jy  balanced.  DSB  is  generated- 
(Subsequently,  one  sideband  is 
clipped  ofi  by  the  sideband  fitter  to 
make  SSB  j  For  AM.  the  ring  is  deliber- 
ately unbalanced  to  allow  the  carrier 
through. 

FM  is  another  story.  Modulation  is 
accomplished  by  swinging  the  carri- 
er's frequency  back  and  forth  in  step 
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with  the  audio  signal.  In  one  scheme,  a 
carrier  oscillator  is  varied  directly, 
through  the  use  of  a  varactor  diode. 
This  can  result  in  very  high-quality  FM, 
but  it  is  hard  to  do,  because  the  oscilla- 
tors are  nearly  always  crystal-con- 
trolled, and  therefore  hard  to  swing 
enough  for  decent  modulation  in  syn- 
thesized rigs,  which  most  are  nowa- 
days, it  is  possible  to  insert  the  audio 
into  the  VCOs  control  loop.  As  long  as 
the  PLL's  loop  filter  is  fairly  slow,  it  will 
not  notice  the  audio  and  will  not  try  to 
correct  for  it.  Thus,  the  VCO  wit!  wiggle 
back  and  forth  in  frequency  Voila.  FM. 
In  this  case,  the  modulator  may  be  no 
more  than  a  transistor  m  a  basic  ampli- 
fier configuration 

Another  popular  FM  scheme  is 
phase  modulation.  It's  especially  com- 
mon in  rigs  which  multiply  an  oscilla- 
tor's frequency  several  times  to  get  to 
the  actual  operating  frequency  or  to 
something  high  enough  to  heterodyne 
against  another  oscillator-  Phase  mod- 
ulation is  simple.  You  take  a  fixed  oscil- 
lator and  feed  its  output  into  a  tank 
circuit  comprised  of  a  coil  and  capaci- 
tor in  parallel.  The  cap,  however,  is  a 
varactor  diode.  When  audio  Is  applied 
to  the  varactor,  the  changes  in  its  ca- 
pacitance will  cause  the  tank  circuit  to 
shift  the  phase  Of  the  oscillator's  signal 
back  and  forth.  The  only  difference  be- 
tween phase  and  frequency  shift  is  that 
the  former  occurs  within  one  cycle.  In 
other  words,  It  is  just  smaller.  When  the 
signal  is  multiplied  way  up  to  the  oper- 
ating frequency,  the  shift  is  also  multi- 
plied, so  it  appears  as  if  full  frequency 
modulation  has  occurred.  The  draw- 
back to  this  simple  technique  is  that  the 
modulation  is  nonlinear.  For  a  given 
amplitude  (level)  of  modulating  audio, 
as  its  frequency  rises,  the  rate  of  modu- 
lation (amount  of  frequency  swing)  also 
rises!  Left  alone,  this  would  result  in 
very  tinny-sounding,  ugly  audio  at  the 
receiver.  The  cure  is  to  insert  a  low- 
pass  filter  in  the  mike  amp  which  re- 
duces the  amplitude  of  the  audio  as  its 
frequency  rises,  thus  exactly  counter- 
balancing the  modulator's  rising  ef- 
fect, In  practice,  the  two  never  exactly 
track,  so  phase  modulation  doesn't 
produce  the  quality  of  true  FM 
Nonetheless,  il  is  a  widely  used  tech- 
nique because  it  is  cheap  and  easy  to 
do.  Besides,  the  audio  is  good  enough 
tor  communications  use,  which  is  nev- 
er intended  to  be  hi-fi  anyway. 

A  GW  modulator  Is  basically  a 
switch,  usually  made  from  a  transistor. 
In  order  to  make  nice,  click! ess  keying, 
though,  it  usually  incorporates  some 
capacitors  and  diodes,  or  other  non- 
linear time  constants,  so  that  it  can  turn 
on  and  off  gently  and  at  slightty  differ- 
ent rates.  That  way,  the  carrier  doesn't 
come  on  and  off  abruptly,  A  few  milli- 
seconds on  each  end  is  typical  If  you 
can  'i  key  the  rig,  and  the  key  or  keyer  is 
working  and  properly  connected,  the 


keying  transistor  ts  probably  open.  If 
the  rig  stays  keyed  all  the  time,  it  is 
probably  shorted,  tf  it  keys  and  then 
locks  up.  check  for  RF  feedback  the 
same  way  as  for  a  mike  amp.  Usually, 
that's  the  problem  in  this  situation. 

Some  keying  circuits  can  gel  surpris- 
ingly complex,  with  several  transistors 
and  perhaps  some  ICs.  This  is  be- 
cause some  rigs  require  sequencing  of 
various  stages  in  order  to  avoid  injuring 
their  own  circuits.  For  instance,  the  an- 
tenna may  need  to  be  disconnected 
from  the  receiver  before  the  transmitter 
comes  on.  In  any  event,  look  for  large 
shifts  of  voltage  (a  few  volts  or  more) 
between  the  keyed  and  un keyed  states 
In  each  stage.  If  the  shift  disappears  or 
becomes  very  small,  you' re  near  the 
trouble . 

By  the  way,  all  of  (his  applies  only  to 
all-sol  id-state  rigs.  If  yours  has  tube 
dnver  and  finals,  the  keying  circuit  can 
be  quite  different,  and  may  involve 
dangerous  high  voltages. 

Carrier  oscillators:  These  are  just 
local  oscillators,  exactly  like  the  kind 
used  in  receivers.  They  may  be  crystal- 
controlled  or  be  driven  by  the  synthe- 
sizer The  distinguishing  characteristic 
is  that  the  frequency  will  be  a  few  kHz 
different  for  USB  than  it  is  for  LSB  The 
idea  is  to  use  the  same  SSB  niter  for 
both  modes,  and  to  approach  it  from 
either  end  of  its  passband*  Oscillator 
crystals  are  a  heck  of  a  lot  cheaper 
than  SSB  filters!  If  you  suspect  the  os- 
cillator is  not  working,  try  changing 
modes 

If  it  works  on  one  sideband  but  not 
the  other,  suspect  the  defective  one's 
crystal  or  its  associated  trimmer  capac- 
itor. If  the  oscillator  is  dead  on  both 
sidebands,  the  active  element  {transis- 
tor, FET,  eta)  is  the  most  likely  culprit 
ALC  circuits:  These  are  much  like 
receivers' AGO  circuits,  except  that  the 
input  is  a  sample  of  the  transmitter's 
RF  output,  and  the  circuit  controls  the 
power  going  into  the  finals.  If  your  ALC 
meter  doesn't  work,  and  your  transmit- 
ter puts  out  full  power  but  over  drives, 
check  here  first  Most  likely,  you'll  find 
an  open  transistor  or  RF  sampling 
diode,  If  your  transmitter  is  weak  or 
close  to  dead,  be  sure  it  isn't  being 
clamped  off  by  a  shorted  ALC  transis- 
tor before  you  spend  big  bucks  for  new 
finals. 

RF  power  amps:  This  is  tricky. 
Solid- state  finals  operate  with  high  cur- 
rent, as  much  as  20  amps  for  a  100- 
watt  ng.  Circuit  inductances  can  trans- 
form some  of  this  inlo  fairly  high 
voltages  (up  to  200  or  more  volts)  and 
that  can  be  dangerous  to  work  with, 
especially  because  the  frequencies 
are  RF.  DON'T  assume  that,  |ust  be- 
cause the  radio  runs  on  12  volts,  it  is 
sate  no  matter  where  you  stick  your 
finger.  You  may  be  *n  for  a  nasty  sur- 
prise. 

The  usual  symptom  of  RF  power 
amp  trouble  is  very  low  or  no  output  in 
transmit.  People  tend  to  blame  the  fi- 
nals the  way  they  used  to  blame  the 
picture  tube  in  a  dead  TV-  it's  dead  so  it 
must  be  the  finals.  Although  replacing 
finals  is  very  easy,  it  is  also  expensive. 


A  pair  of  RF  output  transistors  may  cost 
you  $80  or  more.  So,  be  absolutely 
sure  you  need  them  before  you  waste 
your  money.  Is  RF  getting  to  their  in- 
puts? Is  the  driver  stage  working?  Of- 
ten, the  driver  will  go  but  the  finals  will 
be  OK. 

Or  the  finals  will  go  and  take  the  driv- 
er with  them!  Test  all  the  transistors 
before  you  chuck  them.  By  the  way, 
low  output,  say  60  percent,  is  most  like- 
ly not  caused  by  bad  finals.  They  are 
not  like  lubes — they  don't  weaken  with 
age,  I  have  seen  leaky  transistors  re- 
duce output,  but  it  is  rare  and  other 
symptoms,  like  severe  distortion, 
should  also  be  present. 

OK,  so  the  finals  are  indeed  bad  and 
you  want  to  replace  them.  Before  you 
do.  ask  yourself:  What  blew  them? 
They  rarely  go  by  themselves.  If  you 
know  why  they  went  (shorted  antenna 
coax.  etc),  great.  If  not.  check  every- 
thing you  can  to  be  sure  you  won't  blow 
the  new  ones.  Nearly  ail  solid-state  rigs 
have  some  kind  of  SWR  protection  cir- 
cuit, consisting  of  a  reverse  power  de- 
tector near  the  transmitter  output  and  a 
signal  amplifier  which  limits  the  power 
going  into  the  finals  when  the  SWR 
goes  above  a  preset  limit.  It's  kind  of 
like  a  receiver's  AGC  circuit,  except 
that  its  input  ts  from  reverse  power 
caused  by  high  SWR.  Check  the  detec- 
tor diode  and  the  amplifier  transistors, 
especially  if  you  suspect  that  high 
SWR  killed  your  finals, 

In  HF  rigs,  changing  the  finals  is 
easy.  Buy  a  new  pair,  either  from  (he 
radio's  manufacturer  or  from  a  parts 
house.  Always  buy  HF  finals  in  pairs, 
even  if  one  of  yours  looks  OK,  H  l heir 
characteristics  are  not  fairly  well 
matched,  they  may  not  work  well  to- 
gether, and  may  fail  prematurely.  Be- 
sides, if  one  failed,  the  other  may  be 
subtly  damaged  and  getting  ready  to 
go.  If  it  does,  it  may  ruin  your  new  one 
anyway.  Install  the  new  parts  as  you 
would  any  power  transistors,  and  don't 
forget  the  thermal  heat  sink  goo — it's 
an  absolute  must,  except  in  cases 
where  dry-type  insulators  are  used.  To 
be  sure,  just  look  at  the  originals.  HF 
power  amps  are  usually  wideband,  and 
don't  require  any  trimmer  adjustments 
Most  likely,  you'll  have  to  set  the  base 
bias.  Consult  the  rig's  service  manual 
for  the  proper  procedure.  Farlure  to  set 
the  bias  will  probably  result  in  poor  op* 
eration  and  short-lived  transistors. 

In  VHF  and  UHF  rigs,  the  situation  is 
quite  different.  First,  there  is  usually 
just  one  final  or  a  large  power  IC.  Also, 
these  amplifiers  are  tuned  to  operate 
over  the  band  of  interest,  and  replace- 
ment of  the  discrete  variety  requires 
adjusting  various  trimcaps  and  per- 
haps a  few  coils.  The  rig's  service  man- 
ual should  detail  the  procedure,  but 
you  may  find  that  it  requires  expensive 
equipment  to  do  it  right.  The  IC  variety, 
however,  is  usually  easy  to  change, 
and  generally  has  tew  or  no  adjust- 
ments surrounding  it. 

Wellr  I  think  we've  finally  wrapped 
this  mini-series  up.  Next  month,  some- 
thing completely  different!  See  you 
then. 
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SIGNAL  SENTRY 

A  VERY  INTELLIGENT  DTMF  DECODER 


Complete  Kit  Only  ....$69.95 
Assembled  Board  .„, $89,95 

Solvfj  your  monilonnQ  prototerns  Can  store  and  remember  ih«  ID  ol 
0M  caller  ignores  background  charter,  respond!  only  to  valid  Dl  MF 
r-^fUfJ  ScTE^ra  meammg  ca«s  Smgffl  enough  to  fi(  info  many  rigs. 
■nttucting  same  Ut  4  Prtrvoe*  £enjl  outpul  ol  al  OTIIF  tones 
noble  as  a  remote  coAuler  Oper^es  on  6  to  16VOC 
CA/vs*JeHMMtt&2S%  salsa*  S*M  S*  50  r*aj*ec&  fot#gn 


trims  add  f  5%  for  own  <nhor  catalog  tend  l$A$S(4&)  to 

AM  Engineering 

2S21  W  LaPaima  #K  -  Arvatofrn.  CA  920Qt  -  71 4-952-2 H4 
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NEW  IMI'KOYLU 

LOGWRITEtm  V2.0 

U  ICWRITT"  V  :  u  hM  aUd  ife  |W|mUi  fc*orci  <4  iter  **if#*[  vrmiMt 
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CIRCLE  SB  ON  READER  SERVICE  CARD 


THE  SUN  IS  STILL  SHINING  ON  TEN! 

DO  DX  ON  10  WITH  THE  RCI-2950  FROM  AXM  INC. 
The  RCI-2&50  Is  all  you'd  expect  in  a  iop^f-th&lme  ama- 


teur radio  transceiver  and  more1 


MSR  P  Nee  $44  9.00 

AXM  introductory 

Pric#  $279.9$  plus  s/ri 

Cash  o*  COD 


•Full  Band  Coverage 
*AI  Mode  Operator— 

including  FM 
•Bui  rti  DUAL  VFO 
•TO  Programmable 

Memories 

•CAP/MARS  capable 
■Bright,  bold  readout— 

and  much,  much  more 


A  X  M    Incorporated 

Serving  the  radio  amateur  who  needs  more 
Shan  tin  amateur  radio, 

11791  Loan  St  reel,  Suite-  It        ^ 
C ; Arden  Grove,  California  91640 
Tel:  014)  638-8807  FAX:  (714)  63S-9556 


CIRCLE  243  ON  READER  SERVICE  CARD 


Quick-Launch 

Antenna  Installation 
System 
529.95 


Rt  ii*VU 

R«jdy  iii  Arliim 

FmI  &  F,i*v  in  L'*i 
tiiminil'p    (  Sinn^iPif 


(801)573-842,^ 


CIRCLE  ^9  ON  READER  SERVICE  CARD 


NEW  CATALOG 
—   ...WITH  PRICES  I 

•9/g  92  page  8ft  x  11"  Format 


Communications  Receivers 

Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HTs  and  Mobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  Manuals 


Send 
$1  to 


Universal  Radio 

1280  Aida  Drive  Dept.  73 
Reynoldsburg,  OH  43068 

Tel.  614866-4267 


c: 


Macintosh 

Software 

We  have  the  largest  collection  of 
commercial  (non  PD)  ham  radio 
software  in  the  world.  Luckily,  it 
is  for  the  friendliest  computer  in 
the  world:  MACINTOSH. 

Programs  for  packet,  RTTY,  fax, 
satellite,  Morse,  theory  training. 
gray-line,  MUF  maps,  logging. 
contest,  cw  keyer,  etc.  Check  us 
out,  before  you  buy  your  next 
computer.    Simply  the  best! 

Call  or  write  for  our  new  catalog. 

ZCo  Corporation 

P.  O,  Box  3720,  Nashua,  NH  03061 
(603)  888-7200  Fax  (603)  888-8452 


MA/ COM 


Al/TOMATIC  ANTENH*  MATCHf  R 

The  ultimate  advanced  technology  — ■ 

when  you  rvaed  it  most 

P.O.  Box  S02 
Ft.  L«ud*rdal«,  FL  33302  QmU  Sonny 


(305)  5  2  3-0  3  69 


ThI    aOYtpHi    LirtC  'M*xt:3M    wi]Anl' 


CIRCLE  101  OrH  READER  SERVICE  CARD 


Subscription  Problem? 

call  toll  free 

1  -800-274-6754 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX 


Port  No* 

PL259/U5A 

B3-1SP-105O 

83*822 

PL459J5T 

U&U5 

UG-176 


Description  Pricfl 

UHF  Male  Phcrmlic:.  USA  made  S    70 

PL-259  Phenotlc.  Afnprienel  ,89 
PL  259  Teflon,  Amphenoi 

UHF  Male  Silver  Teflon,  USA  i  50 

Reducer  for  Rt^SS  20 

Reducer  for  RG  59  &  MINI  8  20 


UOr3l0AJ  NMaieRfr0.2l3,2l4.l»ftebmJy  5.00 

9913JPJH  N  Male  Pm  tor  9913, 9086. 82 14 

fits  UGr2 1  Dili  &  UG  2 1 S/U  N"s  1  50 

N  Male  for  RGB  with  93 13  Pin  3.9S 

N  Miale  for  RG-8  with  9913  Pin  5.75 

N  M  a  le  U)  $0  2  3  9 ,  Teflon  USA  6  00 

H  Fematelo  PL  259,  Teflon  USA  6.00 

THIS  UST  REPRESENTS  ONLY  A 

FRACTION  OF  OUR  HUGE  INVENTORY"' 


UG-21D79913 
UG-21B/9913 

UG  146A/L) 
UG-S3B/U 


THE  RF.  CONNECTION 

213  North  Frederick  Ave.  #11 
Gaithersburg,  MD  20877 

ORDERS    1-800-783-2666 
INFO    301-840-5477     FAX    301-869-3680 

PRICES  DO  NOT  INCLUDE  SHIPP1MG 

PRICES  SUBJECT  TO  CHANGE 

VISA.  MASTERCARD,  ADD  4% 

UPS  COD,  ADD  $3.50  PER  OfiDER 


CIRCLE  US  ON  READER  SERVICE  CARD 


Natural  Voice  Products 


Krpeatrr  Idrnlifkn 
Contest  Stations 
Site  4larms 
kiirn.h    IVlfciiiiin, 
UtilllUT  SluLimis 

Muhiplv  Liin|;unpcs 

ttnct^pijcj' 

AnnitunoHBmH 


DataVoice  -  DV-64 

A«W  a  Hecorded  J^jlmf  ^f*rf  to  your  system  or  equipment. 
Voice  vocabularies  or  multiple  phrase*  up  to  \  mmuic  in  3 
Natural  Voice  k  suved  in  Nitfi-Vnlaiik-  I  I 'mm  memory  .(If 
power  is  rt-ETiuvct),  ihe  recordings  will  ooe  he  bsi),  We'll 
record  your  mtss:igc(s)  in  a  male  or  female  vumc  -  of  -you  can 
record  the  library  hy  using:  the  optional  SDS-1D0Q  develop- 
mem  hoard  on  an  IBM  or  compatible  computer. 

Parallel  Input  Word  Select  8  ohm  Audio  output 

500  ma  ktMnu-  Outpul  600  ohm  Audio  ouipui 

32  Kb  samp  line  rate  +<ht  to  +  14*  Supply 

Multiple  Mode*  S ne  ;  4.00*  x  42F 

Select  able  Ti  m  I  ng  Con  nwtors  t  n  el  uded 

Price  I  159,00  Single  Oty  (programmed } 

Falomar  Telecom,  Inc. 

1250  N .  Im  Lane  -  Escondtdo,  (  26 

<619)  746-799K 


CIRCLE  199  ON  READER  SERVICE  CARD 


WATTMETER 

_  JUMJRIIM2D  WATTMETER 

measures  RF  output  over  2- 
30  MHztroni  lOtOtOOO  watts 
and  up  to  1000  MHz  at  500  W 
using  ttuee  plug-in  coupler 
elements  with  selectable 
power  ranges.  Max-insertion 
VSWR  108  except  1.05  on 

highest  power  ranges  akive  30  MHz  Has  3  5"  dia  meter 

with  0-1 0-50  W  scale  and  ft  connections;  similar  to 
ra  164  includes  meter,  coupler  elements,  transit 

case,  and  book,  4x4.8x7.3, 20  lbs  sh 

Used -reparable ~^ $137,50 

WATCHED  METER  SETIoryour  DC  power  supply  project; 
includes  rugged  0-30  VDC  and  0-30  AMP  DC  2.5"  dia 
sealed  meters  witti  external  shuni.  Removed  trom 
military  power  panel:  2  lbs  sh 

#ME30V-30A  „..„...„„. „J1USM 

50  MV  SHUHT  onhy  for  30  amp  DC  meter.    $6.00  each 

Prices  F.O.I.  Umi,  0.  <  VISA,  MASTERCARD  Accepted. 

Allow  tor  Shipping  *  Write  for  Latest  Catalog  Supple  maul 

Atidrtit  Dap  I  73  -  Phone  419/227 -GST  3 


101«  E.  EUREKA  *  Box   1)05  ■  LIMA,  OHIO  -  45902 
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New  products 

Compiled  by  Hope  Currier 


PRODUCT  OF  THE  MONTH 

HAMTRONICS,  INC. 
REP-200  Repeater 

The  microprocessor-control  ted  REP-200  Repeater  Is  a  successor  to  the 
popular  REP-100  Repeater,  It  provides  autopatch,  two  types  of  reverse 
autopatch,  six  types  of  courtesy  beep,  and  a  DTMF  decoder/controller  with 
over  50  functions.  Until  now,  the  REP-200  was  available  only  wired  and 
tested  because  of  the  complexity  of  building  and  testing  the  controller 
module.  Now  Ham  Ironies  has  made  it  available  in  Nit  form,  with  the  COR-5 
controtler  module  prewired,  programmed,  and  tested,  for  only  $1 095. 

All  of  the  repeaters  are  available  for  the  2  meter,  220  MHz,  440  MHz,  and 
902  MHz  ham  bands.  (The  902  MHz  version  costs  a  little  more.)  For  more 
information,  call  or  write  for  a  free  40-page  catalog,  and  ask  for  the 
"supplement  for  repeater  kits/'  Contact  Hamtronics,  Inc.,  65-F Maul  Hd.t 
Hilton  NY  14468  9535;  (718)  392-9430,  FAX  (716)  392-9420.  Or  Circle 
Reader  Service  No.  201. 


STATIC  BUSTERS  INC. 

Static  Busters  Inc.  has  introduced  their  new  Precipita- 
tion/Corona static  device:  the  AS-1,  a  static  discharge 
wick.  The  AS-1  will  provide  a  path  for  electrons  or  static 
charge  dissipation  on  towers  and  antennas  of  all  types, 
and  will  reduce  significantly  or  eiiminate  corona  noise  and 
precipitation  static.  During  p-static  or  corona  charging  con- 
ditions the  discharger  can  improve  the  noise  ievel  up  to 
20-30  dB  or  more,  depending  on  the  frequency. 

The  discharger  (AS-1)  is  priced  at  $1 2.95  (plus  $1  ship- 
ping &  handling).  Contact  Static  Busters  /nc.p  3535  Shep- 
erdsviile  Rd.>  EUzabethtown  KY  42701;  (502)  769-2244. 
Or  circle  Reader  Service  No.  202; 


STARTEK 
INTERNATIONAL  INC. 

The  Model  AP-90  Amplifier-Prescaler  from  Startek  Inter- 
national Inc.  can  extend  the  range  of  any  frequency  coun- 
ter capable  of  measuring  to  1 6  MHz  or  higher,  to  1600  MHz 
or  1 .6  GHz.  Two  MMIC  amplifier  stages  produce  a  superb 
sensitivity  threshold  of  typically  1-5  mV  RMS.  The  AP-90 
also  provides  a  10-segment  LED  bar  graph  indicating  the 
relative  strength  of  the  input  signal.  There  are  two  overlap- 
ping ranges,  10  to  500  MHz/divide-by-1 0  and  300  to  1600 
MHz/divide-by^lOO. 

A  special  panel  mount  version,  Model  AP-90-H,  is  avail- 
able as  a  custom  plug-in  accessory  for  the  Hewlett- Pack- 
ard 5245L/M,  5246L  and  5248L/M  counters.  The  AP-90-H 
has  two-stage  amplification  of  the  input  signal  (rendering 
superb  sensitivity  over  the  entire  operating  range),  a 
switch -selectable  prescaler,  divide-by- 1 0  or  divide-by-100, 
and  an  RF  signal  strength  LED  bar  graph. 

The  Model  AP-90  (including  AC  adaptor)  is  priced  at 
$160;  the  AP-90-H  is  $180.  When  purchased  from  the 
factory  or  an  authorized  distributor,  the  AP-90-H  has  a 
one-year  limited  warranty  to  the  original  purchaser  cover- 
ing parts  and  labor  if  the  unit  should  fail  after  proper  usage. 
Startek  International  also  makes  1500  MHz  hand-held  fre- 
quency counters,  prices  starting  at  $100,  Contact  Startek  international  inc.,  398 
NE38th  St ,  Ft  Lauderdale  FL  33334;  (305)  561-221 1t  (800)  638-8050,  FAX (305) 
561-9l33>  Or  circle  Reader  Service  No.  204. 


JENSEN  TOOLS  INC. 

The  new  1991  Master  Catalog  from 
Jensen  Tools  is  a  complete  source  of 
tools,  tool  kits  and  test  instruments  for 
service  and  repair  of  electrical  and 
electronic  devices.  This  232-page  cat- 
alog features  11  pages  of  unique  new 
tools  and  accessories  for  bench  and 
field  service,  including  new  ergonomic 


tools,  soldering/desoldering  stations,  a 
solderless  terminal  kit,  circuit  testers, 
probes,  new  products  for  static  control, 
cleaning  accessories,  and  more. 

To  order  this  free  catalog,  contact 
Jensen  Tools  inc.,  7815  S.  46th  St., 
Phoenix  AZ  85044;  (602)  968-6231, 
FAX  (B0Q)  366-9662,  Or  circle  Reader 
Service  No.  203. 


ELECTROSOFT 


Electrosoft  has  introduced  a  CW 
keyboard  program  and  interface  kit 
for  IBM-compatible  computers  having 
a  serial  port  running  on  MS-DOS.  The 
program  and  kit  provide  a  convenient 
alternative  to  using  a  keyer  if  a  com- 
puter is  already  in  the  ham  shack. 
CW  operators  will  be  pleasantly  sur- 
prised how  the  quality  of  code  and 
ease  of  operation  exceeds  that  of  any 
keyer. 

The  program  was  designed  using  as- 
sembly language,  resulting  in  an  im- 
pressive, snappy  response  to  each 
command.  Operators  will  breeze 
through  their  first  QSO  because  a  help 
key  displays  all  commands  on  the 
screen  instantly  any  time  help  is  need- 
ed. The  speed  may  be  adjusted  from 


five  to  100  words  per  minute,  and  the 
dot/dash  ratio  from  21  %  to  45%.  Mes- 
sages may  be  temporarily  stored  in  any 
one  of  10  200-character  buffers,  or 
may  be  permanently  stored  on  disk.  A 
repeat  function  will  repeat  CQs  or  bea- 
con messages  indefinitely.  Contesters 
will  enjoy  the  automatic  serial  number 
that  can  be  incremented  or  decrement- 
ed and  inserted  into  a  message,  A  CW 
sidetone  may  be  turned  off  or  on  as 
needed.  The  interface  kit  is  easy  to 
build  even  for  novices^  and  it  usually 
requires  about  one  hour  to  complete. 

The  program  and  interface  kit  is  $50; 
the  program  atone  is  $25.  For  more 
information  contact  Etectrosoft,  PC 
Box  1462,  Lovefand  CO  80539,  Or  cir- 
cle Reader  Service  No.  205. 


ZCo  Corporation 

73  gets  lots  of  requests  for  informa- 
tion on  Macintosh  software  for  hams. 
ZCo  Corporation  is  one  source.  Their 
catalog  offers  1 1  programs  for  ham  ra- 
dio operators.  This  selection  includes 
programs  for  theory  and  code  training, 


mapping,  logging,  satellite  tracking, 
and  contesting. 

For  a  copy  of  the  catalog  contact 
ZCo  Corporation,  P.O.  Box  3720, 
Nashua  NH  03061;  (603)  888-7200, 
FAX  (603)  888-8452.  Or  circle  Reader 
Service  No.  206, 


INTERFLEX 

Packet  GOLD  "L2,  a  new  software 
terminal  program  for  the  PK-88  and 
PK232  controllers  from  InterFlex  Sys- 
tems, makes  multiple  connects  easy.  It 
uses  a  ''next  session'1  queuing  system 
to  take  you  to  the  next  session  with 
incoming  text.  With  its  continuous 
monitoring  feature,  you'll  know  what's 
happening  on  the  channel  at  all  times. 
Many  functions  provide  additional  sup- 
port for  multiple  connects,  including 
text  search,  cut/paste  facility  and  con- 
nected station  list. 


Binary  file  transfers  can  be  initiated 
at  either  the  source  or  the  receiving 
station.  An  integrated  setup  facility  lets 
you  customize  the  program  to  your 
needs.  Put  in  "Quick-Connects"  for 
point-and-shoot  selection  of  frequently 
called  stations.  An  integrated  text  edi- 
tor allows  you  to  edit  text  cut  from  any 
screen,  or  while  editing  a  file, 

This  program  is  available  for  $60  (CA 
residents  add  6,25%)  from  InterFlex 
Systems  Design  Corporation,  P,0.  Box 
6418t  Laguna  Niguet  CA  92607-6418; 
(714)  496-6639.  Or  circle  Reader  Ser- 
vice No,  207, 
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TTYLOOP 


Amateur  Radio  Teletype 


Marc  I.  Leavey.  M.D.,  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  2 1208 

RTTY  Loop  XIV:7 

Over  the  14  years  this  column  has  run,  the 
one  single  question  I  have  received  more  of- 
ten, time  and  time  again,  is  a  version  of,  "Did 
you  cover  this  before,  and  if  so.  when?"  So, 
from  time  to  time,  I  have  offered  an  index  of 
past  columns  to  help  with  locating  topics  cov- 
ered, Several  of  you  have  suggested  that  I 
take  the  lime  to  publish  just  this  index,  suitably 
updated,  to  help  all  of  our  readers.  I  herewith 
humbly  comply. 

This  is  a  complete  index  to  "RTTY  Loop" 
from  the  beginning,  organized  by  month  and 
year.  Now  you  know  where  lo  find  the  material 
that  youVe  looking  for.  Getting  copies  of  these 
articles  will  be  up  to  you,  I  used  to  provide 
copies  lor  a  nominal  fee.  but  the  pressures  of 
my  job  and  famity  have  cut  into  the  lime  re* 
quired  for  that.  If  you  need  reprints,  contact  73 
Amateur  Radio  Today,  WGE  Center.  Forest 
Road,  Hancock  NH  03449,  Enclose  a  check 
for  $3.00  for  the  first  copy  of  an  article  and 
$1  50  for  each  additional  copy. 

Next  month,  we'll  look  at  what  some  of  you 
have  been  saying!  As  always.  I  look  forward  to 
your  comments,  suggestions,  and  criticism. 
Just  pen  a  fine  to  me  at  the  above  address,  or 
e-mail  it  to  me  on  CompuServe  at  75036,2501 , 
or  on  Delphi  via  MARCWA3AJR.  Any  way  you 
send  it,  I  look  forward  to  reading  your  thoughts 
about  MRTTY  Loop"! 
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RTTY  Loop  Cumulative  Index 

Topic  (s) 

RTTY  glossary 

Baste  digital  transmission 

Modulation  techniques 

Model  15/19  RTTY  interlacing 

-nocotumn- 

-  no  column  - 

Terminal  unit  basics 

FSK -AFSK  circuits 

Basic  RTTY  operation  on  the  a  if 

Data  storage  I:  Model  19-ST6  hoofcup,  TV 

video  input 

Data  storage  IK  paper  tape  and  audio  tape 

RTTY  an  and  tapewnting 

Receiving  RTTY  vta  computer  flowcharts 

Receiving  RTTY  via  computer  6600  program 

Bias  distortion 

Teleprinter  maintenance 

Model  28  wiring:  mods  of  July's  program 

Tuning  aids:  oscilloscope,  Kenwood 

R599/T599 

Looking  at  tape;  Yaseu  FT-101 B  on  RTTY 

Test  equipment  for  RTTY,  USOS  for  Model  28 

Matrix  encoded  RTTY 

UART;  clock  and  butler  gates 

Logic  to  read  diode  matrices 

Mystery  circuits;  odds  and  ends 

Transmitting  RTTY  via  computer-  flowcharts 

Transmitting  RTTY  via  computer:  6800 

program 

Double  space  for  Model  15/19;  weather  freqs. 

Hexadecimal  numbers;  silent  RTTY  bibiio, 

station  win ng 
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Commercial  RTTY  freqs . 
Weather  and  press  codes 
Silent  RTTY  bibiio  n 

Getting  into  RTTY — 1980  style 

Where  get  a  macrnne?  TU  to  FSK 

optoisolators 

Old  home-brew  TUs  *  4 

More  home-brew  TUs 

ASCII  code 

History  of  "RTTY  Loop";  three  more  TUs 

HAL  ST-6;  Twin  Cities  TU 

RFI  question;  Ftesher  TR-128  mod;  RTTY 

Journal 

Book  review:  Far  rail's  Quids  to  RTTY  Freqs, ; 

RTTY  Tuning  Ind;  Jameco  Kybd 

IRLFSK-1Q00TU 

Odds  and  ends;  audio  tape  RTTY  storage 

Creative  RTTY  gift  ideas 

Update:  Jameco  Kybd;  UART  for  VIP 

computer 

Review:  Microtog  ATR-6800.  Part  1 

Review  Mscrotog  ATR-6800.  Part  2 

TTL  to  polar  conversion 

Review:  Ireq,  counter;  60  mA  Loop  to  TTL 

Publicity;  shit1*pol  Circuit 

RTTY  via  SWTPC  6600  MP-C  ca/d 

Book  review:   World  Press  Freq  ,  Epson 

MX  30 

Update  March  '79  column;  FSK  vs,  SSB, 

AMR  AD  repeater 

Another  shifrpot  circuit;  glass  RTTY  bibbo 

RTTY  signal  vs.  SSTV  signal;  define  "bauds" 

Wohl  soldering  trons 

FSK-  500  TU  review,  loop  schem  atic 
Abrams  program  for  CoCo;  Model  33  hookup 
ASCII  to  Baudot:  general  principles 
Talking  RTTY  program:  flowcharts 
Talking  RTTY  program:  6800  source;  USOS 

-  no  column  - 

Flowcharts;  split  screen  for  G1MIX  6800 

-  no  column  - 

RTTY  receive  for  MITS  6B0b  computer 
RTTY  art  coniest  winners 
Computer  sampling  ol  RTTY  pulses 
Asst.  RTTY  gifl  ideas 

RTTY  program  development;  odds  and  ends 

Kan  ironies    'Interface";  overview  of  RTTY 

codes 

How  to  get  published;  membrane  keyboards 

Sound  insulation,  Apple  Super-RATT;  Lo 

voltage  loop 

-  no  column  - 

Opio isolators,  tuning  torotds:  Ferret I's  Guide 

8080  vs  6800  vs  6502  architecture 

*  no  column  - 

Letters 

Commercial  equip,  on  RTTY;  parts  sources 

AMTOR  code 

RTTY  shopping  spree 

Mailboxes    SCATS  repeater;  Kantromcs 

Interface  to  VIC 

AMTOR  note;  other  odds  and  ends 

VIC -207AIRO;  CP-1;  HamtexL  Amtorsoft 

CoCo  NEWRTYCW,  Timex/SincJair  info. 

VIC/C64  baudmfo 

ASCJI  to  Murray  converter;  NEWRTYCW 

review 

April's  mistake;  newcomers'  questions 

Hamfesi  though  is;  odds  and  ends 

Communicalion  conventions;  Northern  Radio 

parts 

Types  Of  ASCII?  XR-2206  AFSK  generator 

OpioisolaiorSt  reed  relays,  MOV;  Kaypro 

RTTYf  Model  33 

Heath  HD»3030  interlace 

RTTY  shopping  spree 


Jan  85 

Feb  88 

Mar  85 

Apr  85 

May  85 

Jun  85 

Jul    85 

Aug  85 

Sep  85 

Oct  85 

Nov  85 

Dec  85 

Jan  86 

Feb  86 

Mar  66 

Apr  66 

May  86 

Jun  66 

Jul   86 

Aug  86 

Sep  86 

Oct  86 

Nov  86 

Dec  86 

Jan  67 

Feb  67 

Mar  87 


Apr  67 

May  87 

Jun  87 

Jul    87 

Aug  37 

Sep  87 

Oct  87 

Nov  87 

Deed? 

Jan  88 

Feb  88 

Mar  88 

Apr  88 

May  88 

Jun  88 

Jul   88 

Aug  68 

Sep  88 

Oct  88 

Nov  88 

Dec  88 

Jan  69 

Fefr89 

Mar  69 

Apr  69 

May  69 

Jun  69 

Jul    69 

Aug  89 

Sep  69 

Oct  69 

Nov  69 

Dec  69 

Jan  90 

Feb  90 

Mar  90 

Apr  90 

May  90 

Jun  90 

Jul    90 

Aug  90 

Sep  90 

Oct  90 

Nov  90 

Dec  90 

Mailbox  listings;  HD  3030  update 

Kiingenfuss  books;  RS-232  vs  ASCII 

1 1 0  baud  CoCo;  RTTY  Loop 

Basic  packet;  PBJ  CO  Bus 

NE-565PLL  front  end 

Looking  back;  PBJ  WordPak  odds  and  ends 

XR-2211TU 

XR-2206AFSK;LSMFT? 

Cheap  RTTY;  shift  pet  again 

RTTY  for  T1-99MA 

RTTY  for  Apples 

RTTY  for  VIC/C-64:  shopping  spree 

RTTY  for  IBM  PC;  odds  and  ends 

Super  RATT  for  Apple;  RTTY  for  CoCo;  guide 

to  utility  stns. 

Crystal  Shifter 

Teletype  Model  33  interfacing 

Letters;  CoCo,  teleprinters ,  C-64/VIC*  Apple, 

misc. 

CoCo  WordPak;  press  freq.  list 

TRS-BQ  Model  100  RTTY;  Hat  ST-5 

interfacing 

-  no  column  - 

Apple/Galfo  update;  guide  to  FAX  stations 
Model  100  RTTY  update 
BMK  RTTY  review  for  CoCo;  more  on  Galfo 
ST-5A  computer  interface;  schematic 
compression;  odds  and  ends 

Apple  Super  RATT.  Model  33  interface  board 

CR  delay  wilh  CoCo;  COMMPRO  tor  TRS6Q 

Mode!  4 

Kantronics  UTU  to  Apple,  PC,  VIC,  C-64* 

CoCo;  Tfrne*  update 

C-64  RFI;  CoCo  questions 

YARP  program  for  Atan  ST;  MODEM  MGR  for 

Apple  II 

RTTY  BIN  for  CoCo 

RTTYT-lBlN  for  CoCo 

Review:  AEA  PK-232 

Books:  Digital  Novice  and  Packet  Radio 

Handbook 

PK-232  critique;  big  FAX  Ireq,  list 

PK-232  response;  AMTOR  notes 

Neophyte  questions,  FAX  errata;  shopping 

spree 

Disk  version  RTTY, BIN  tor  CoCo 

FCC  computer  acceptance:  Class  A  vs  Class  B 

Simple  Amiga  terminal;  a  bit  on  the  KAM 

-no column  - 

Odds  and  ends;  Where  is  RTTY  found? 

Teleprinter  models;  WWV  info;  more  on 

RTTY. BIN  for  tape 

CPR  program  tor  PClones 

AEA  PC-Pakratl  program;  Amiga  COMM 

program:  other  teleprinters 

-no  column- 

Newcomer  heips:  odds  and  ends 

Raising  an  antenna  with  bow  and  arrow 

AMTOR 

Book  review:  Digital  Communications  with 
Radio  Amateurs 
-no  column* 
RTTY  Loop  Survey 

*  no  column  - 

-  no  column  - 
Simple  demodulator 

-  no  column  - 

Simple  AFSK  generator 

RS-232  to  TTL  converter 

-no column - 

Survey  results:  readers'  thoughts 

*  no  column  - 

Simple  RY  generator,  basic  TTY  signal 
DFI  VC*  1000  digitizer 
Assorted  terminal  and  com  program  list 
MFJ-1292  digitizer 

*  no  column  - 
Prodigy  review 

Kenwood-TNC  connection;  ICOM-Amtor 

modification 

RTTY  cross  display 

Robot  Research,  MFJ  updates 

Neophyte  confusion 

Loop  Supply,  Windows  3  pro  Warns:  PICON 

ICOM  computer  control 
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Solar  Power 


rHIS  MONTHS  GOODIE  FROM  tHE  CANDY 
ICOM 
IC-725 
UNDER  SSOO 


RDC 


The  $319J>5  BalfctTesreJ  QRV  Solar  Piwrer  SoppEv  t«m  \\Mir 
ftfcaftr  aa  mc  *if  Vonnd  ifrcctocfc  <*  powen  yaor  lOOw  W  tranei 
60  hn  j  moarh,  GcdetcI  circuit  apccd»  charge.' protect*  k!  «IH  A 
■  ttteJ  banenct.  Fulh  assembled.  QRV:  portable,  Eawly  eJtpanJed 

«*CiJi5™e  lM^Lm  Antennas  West 

(801)373-8425  Hi 

CIRCLE  236  ON  READER  SERVICE  CARD 


f> 


ICOM        IC-371H      S939. 
Over  903*  Ham  Him  m  Slot*   **  Pvck  Cash  FOB  Pi 
Mor*  Specials  «i  HJUf  ADS  LooMig  lor  Semetfv^j  not  l«U**T 

(Ml  Or  HUM 
ROSS  DISTRIBUTING  COMPANY 
78  S  State  Sireei,  Pf**ion  M  fiJ2«j  -  refephon?  (300)  BSJ-OtiM 
Hcura  Tut.-fri.  »-ft  -  »7  Mcnttare,  Ctoset)  Sai  &  Sun 


CIRCLE  254  ON  READER  SERVICE  CARD 


Antenna  Mounting  Hardware 

Side  Mount— Vent  Mourn— Wall  Mount 

Roof  Mount — Chitnn&y  Mount 

Alliance  Rotors  Model  LMtO 

Ground  Wire—  A-B  Switch— Ground  Rod 

3  Foot  Tripod— VHS  Re  winder 

SASE  For  Catalog 

Antenna  Service  -  1 65  Olyrnpte  Street 

Pittsburgh.  PA  1 521 1 

(412)431-5171  Of  (412)431-9330 

AsktorJoe,KA3TDQ 


CIRCLE  1 96  ON  READER  SERVICE  CARD 


w.A,  I  .  o- 

Rotors,  Parts  and  Repair  Service 

Reconditioning  Large  or  Small 

American  Made  Rotors 


NOTUNERSI 

NORADlALSf 

NO  RESISTORS? 

NO  COMPROMISE? 

lr OUR  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE, 

*H—»|iiii  i  frrT  ?3  J*W      'S*pt  T5  l9flS      fcUrcfl  73.  1«* 

CO  0*c  198A 

BILAL  COMPANY 

137  Manchester  Drive 

Florissant.  Colorado  80816 

(7  I9>6fl  7-0650 


wST 


SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  US, 
Russian,  and  Japanese  environmental 
satellites  see.  Learn  data  acquisition  and 
computer  imaging.  Make  money  selling 
acquired  data.  Makes  terrific  science 
project.  We  manufacture  and  sell  all  the 
equipment  you  need. 

In  business  since  1956. 
For  complete  details  dial  our  electronic 
bulletin  board  anytime, 

300-2400  modem,  8  bits,  1  stop, 

no  parity:  (718)  740-3911. 
Voice  8  AM- 1 PM:  (718)  468-2720. 

luard  Labs,  Hollis,  NY 


Vang' 


CIRCLE  79  ON  READER  SERVICE  CARD 


CIRCLE  42  ON  READER  SERVICE  CARD 


Hft'^trl 


Repairs-Si  5  0Q" 

Ret)  ui  105435, 00" 

All  parts  *n  stock  for  immediate  delivery. 

New  units  for  sale.  Trade-ins  welcome 

C.A.T.S. 

7368  S.R.  105  Pemberville,  OH  43450 
Call  NaOJB  at  (41 9)  352-4465        i0am-5pm 

ABQR  ONLY  PARTS  A  SHIPPING  ADDITIONAL 

CIRCLE  1 16  ON  READER  SERVICE  CAI 


QUICK,  EASY,  &    COMPACT 

Flash  cards  *  NOVICE  thru  EXTRA"  theory.  Key  words 
underlined.  Over  1000  seta  in  use!  For  beginner.  OMs, 
XYLs&kids. 


NOVICE  $11.95 

TECHNICIAN       510.95 
GENERAL  f   9.95 

ADVANCED         $15.95 
EXTRA  ST4.45 

Slt«png  T-5  2  50 
2  or  no*  —  S  3,50 
CLUB  DCCOUNTS 


Order  Today! 

from 


VIS  STUDY  CARDS 
V*&.  BOX  16646 
HATTIESBURG.  MS  394Q2 


CIRCLE  104  ON  READER  SERVICE  C4RD 


Two  Meter  Special 


KaimalnMicaa:45«an.flFrEa  1 32- 1 50  MHz.  Drawer  Una  Qnh.  S70 
each:  nth  af  accessory,  4  or  2  F  Scar  Accessory  Group:  SI  25  each 

Scan  Accessories.  $t  25  each, 

GE  Era  Jt:  42  -  50  U  Hz,  SQ  wait.  Drawer  Ur»t  Qnfv .  S65  eacn ,  with  note 
sory  group,  1125-&ach 

GEC«Dturyll!  1 ,2r0f  6FfBq.25wattP  l3B-l55rT4B^r7-i.S90eacli. 

Standard  HX-3D0  portables:  130-^44  MHz.  S99fiach 
cau  dh  wTtm-roa  cuehent  flyer, 

AllSfcLES'CASH"  OR  "CERTIFIED  FUNDS    SHIPPED  BVUP$. 

C.Wf  WOLFE  COMMUNICATIONS,  INC, 

113  Central  Avenue 

ftltap,  Montana  59102 

*  FAX  *  FAX  *  FAX  * 

{406)252-9617 

•  TELEPHONE  * TELEPHONE  * 

(406) 252-9220 


CIRCLE  20  ON  READER  SERVICE  CARD 


mmmmmmmm 


PacComm  Presents more  packet  enjoyment 


The    HandiPacket 

Heavy  Duly  Portable  Packet  Controller 


Shirt  Pocket  Size  -  Only  1.28  x  2.55  x  4.15  inches 

10  hour  built-in  battery  pack 

All  metal  case  for  strength  and  low  noise 

Open  Squelch  DCD 

Personal  Message  System,  32k  RAM 

Belt  clip,  mounting  strap,  radio  and  computer 

cables,  battery  charger  included. 

Only  $229.95 


TTNY-2  PLUS 


The 

The  popular  TINY-2  with: 

-  Up  to  4  EPROMS ,  switch  or  software  selectable 

-  Up  to  1/2  megabyte  of  battery  backed  RAM 

-  Improved  Personal  Message  System 

-  Open  Squelch  DCD 

-  Hardware  clock 

-  RS-232  Activity  LEDS 

-  Firmware  allows  over-the-air  programming 

-  Existing  TINY-2  and  MICROPOWER-2  are 
upgradeable. 

$229.95  complete    (Upgrade  $109.95) 


«wmOTllllWWIIHHW*l"".i 


'i  1   "I.   w  mi       — W  II  ■  ■  I  .'I    ■^■^^^■■Hl  IM    llll  Mil' "i  il^  li  HP.  ■ 


ivwt.v»vw  AwywwwwM 


EFHOM  I        3        :       « 

O  o  o  o  o 

tmy-2  o    O    O 

Plus 


DCD 


PTT 


ST* 


o 

CON 


EMS  PUS  RXO    DCD 

O    O       O       O    O 
REST       Q 

o 

PWR 


CM 

PacComm 


pu«amw*vm 


»iMiiwTM^i«iww«iw»vwwvivwvw  iii  i  rmm. 


PacComm  Packet  Radio  Systems,  Inc., 
3652  W.  Cypress  St,  Tampa,  FL  33607 

Orders:  (800)  223-3511    [in  FL  (813)  874-2980)] 
Technical:  (813)  875-6417 


M&Xm^m$ti®tttt 


ttto'fttt^fttt^^Jfti^^ 


Europe:  Europdata  Systems,  Antwerp,  Belgium 
Latin  America:  PacComm  LA,  San  Jose,  Costa  Rica 
Australia:  Blamac  Pty  Ltd,  Coomba,  NSW 
New  Zealand:  Ryel  Electronics,  Christ  church 
Japan:  Ueda  Musen,  Osaka 

CIRCLE  152  ON  READER  SERVICE  CARD 
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Number  1 9  on  your  Feedback  card 


Bob  Winn  WSKNE 
<£QRZDX 
PO  Box  832205 
Richardson  TX  75083 

S .  Georgia  and 

the  S.  Sandwich  Islands 

In  October  we  were  very  disappoint- 
ed to  learn  that  the  DXpedition  to  South 
Georgia  and  the  South  Sandwich  Is- 
lands had  been  postponed.  Tony 
WA4JGS,  organizer  of  the  DXpedition, 
told  me  that  me  DXpedition  had  been 
postponed,  not  cancelled.  With  the 
Middle  East  crisis  causing  an  increase 
En  fuel  prices,  Tony  explained,  the  ship- 
ping company  had  to  put  a  hold  on 
shipping  traffic  in  the  Antarctic  area. 
The  fuel  expense  alone  for  the  DXpedi- 
tion charter  had  increased  by  more 
than  $40,000. 

Equipment  and  supplies  will  be 
stored  until  the  DXpedition  becomes 
reality.  All  expenditures  have  been 
paid  by  the  team  members  them- 
selves, and  all  donations  are  safe  in  a 
bank  account.  Tony  also  noted  that 
other  possibilities  are  being  investi- 
gated. The  South  Sandwich  Islands 
remain  on  the  inactive  list,  but  there  is 
at  least  one  station  currently  active 
from  South  Georgia  Island,  Gordon 
VP8CDJ  has  been  active  since  late  last 
year,  but  he  leans  towards  DX  nets  and 
does  not  operate  CW,  Gordon's  QSL 
manager  is  GM4KLO, 

Wanted:  Adventurer;  Sailor,  CW  Op 

In  June  of  1991.  Doug  VE7NH  in- 
tends to  leave  VET  aboard  his  30-foot 
sailboat  for  an  island-hopping  journey 
across  the  Pacific,  stopping  at  some 
of  the  more  rare  DX  spots.  If  permis- 
sion is  obtained,  he'll  operate  from 
each-  His  list  of  DX  stops  includes 
Palmyra  Island,  Kingman  Reef,  Rotu^ 
ma,  Christmas  Island,  Mellish  Reef, 
Willis  Island,  Norfolk  Island,  Kermadec 


Hams  Around  the  World 


Island,  and  Campbell  Island. 

Doug  is  looking  for  a  sailing  compan- 
ion competent  with  CW  who  is  willing  to 
share  costs  and  help  sail  the  boat.  The 
sailing  companion  need  only  partici- 
pate in  part  of  the  trip,  Contact  Doug  at 
the  following  address;  Doug  Brabner, 
1429  Williams  Ave.,  North  Vancouver, 
BC  V7L  4G1,  Canada  (or  on  14025F 
1 8071 ,  21025,  24900  or  26025  kHz).  All 
inquiries  will  be  answered. 

Thailand 

According  to  John  K9EL  who  travels 
to  Thailand  several  times  each  year,  it 
is  not  true  that  any  visiting  ham  can 
operate  a  RAST  (Radio  Society  of  Thai- 
land) club  station.  If  you  are  planning  to 
visit  Thailand,  John  suggests  that  you 
write  to  Sombat  HS1 BV  at  his  Callback 
address  well  before  the  visit.  Prior  ar- 
rangements must  be  made,  and  oper- 
ating permission  is  not  guaranteed.  HF 
operation  in  Thailand  is  on  a  temporary 
basis,  and  is  subject  to  change  at  any 
time. 

Other  active  stations  in  Thailand  in- 
clude HSGAC  (was  HS0SM)  at  the  Sci- 
ence  Museum  in  Bangkok;  HS0B, 
RAST  club  station  in  Bangkok;  HSflAIT 
(was  HSOA)  located  at  a  university 
about  an  hour's  drive  from  Bangkok. 
QSLing  to  the  HS  bureau  is  not  reli- 
able. QSLs  for  Thai  stations  should  be 
sent  to  the  published  QSL  manager  or 
as  directed  by  the  operator.  Individual 
operators  of  dub  stations  can  often 
manage  only  their  own  QSOs.  Confir- 
mations of  HSGAtT  contacts  is  difficult 
at  this  time. 

John  has  attempted  a  lot  of  80  and 
40  meter  activity  from  Thailand,  but 
he  reports  that  the  noise  in  Bangkok 
is  just  unbelievable.  Commercial 
stations  operate  at  will,  and  there  is 
significant  interference  from  nearby 
TV.  radio  and  military  transmitters. 
There  is  also  significant  interference 


H  £    RC-1000 

Computer  REPEATER 

W  concepts  CONTROLLER 


•  Autopatch 
•  User  Programmable  CW  ID, 
Control  &  User  Codes  ft  Timeouts 

■  Intelligent  CW  ID  *  Auxiliary  Outputs  *  Easy 
to  Interface  *  Remote  Base/Tape  *  Reverse 

Patch  *  Tailbeeps  •  12  VDC  Operation 
■  DTMF  Decoder  with  Muting  ■  Telemetry 
•  Control  RX  •  Response  Tones  •  Program- 
mable COS  Polarities  *  Detailed  Application 
Manual  with  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/manual  ....  $239.95 


V/S41 


I  Micro  Computer  Concepts 
J       7869  Rustic  Wood  Drive 
Dayton,  OH  45424 

513-233-9675 


RC-100 

Repeater 
Control 


*  Intelligent  CW  ID 

*  Remote  Base/Tape 
w/Freq.  Programming 
of  Ken  wood  JC0M, 
Yaesu  HF  Rigs 

•  Tailbeeps -DTMF 
Decoder  with  Muting 

■  Auxiliary  Outputs 

•  Detaited  Application 

Manual  with 
schematics  {25  pages) 

W&T  ...$138.95 


VS-1000 


from  nearby  countries  where  the  ama- 
teur radio  bands  are  not  protected. 
John  passes  along  his  thanks  to  every- 
one who  has  sent  contributions  with 
their  HS0E  QSL  requests.  These  dona- 
tions help  to  improve  the  station  equip- 
ment at  HSGE. 

QSL  Notes 

9M2AX,  9M8AX  and  9M6XX. 
JA5DQH  was  the  QSL  manager  for 
these  stations,  but  he  is  currently 
active  as  HI8A  and  wifl  be  in  the 
Dominican  Republic  for  one  to  two 
years.  Ross  9M2AX  asks  that  all  QSLs 
for  these  stations  be  sent  to  him: 
Ross  E.  Tanaka.  F7,  Menara  lmpiant 
TMN  TAR  60000  Ampang,  Kuala 


Lumpur,  Malaysia. 

SM0KCR  is  the  QSL  manager  for 
LU2BC,  7S8AAA,  SM0OIG/YN, 
SMMIG/LU,  HT3A,  H71A.  SMCMT 
and  SK0UX  has  a  new  address:  PQ 
Box  1441,  S-1 6314  Taby,  Sweden. 

CJ0GI  Grosse-lle.  The  ARRL's  DX 
Advisory  Committee  (DXAC)  has  voted 
not  to  recommend  that  Grosse-lle  be- 
come a  separate  DXCC  country,  The 
vote  was  unanimous.  The  ARRL 
Awards  Committee  makes  the  final  de- 
cision about  DXCC  country  matters 
and  is  expected  to  echo  the  no-vote. 
The  island,  located  in  the  St  Lawrence 
River  near  Quebec,  was  activated  dur- 
ing late  July  1 990  by  a  group  of  opera- 
tors from  Quebec, 


ATV  Repeater  control 
&  video  switcher 

■  *  ■ + $o y  3 , y d 

NEW  ADDED  FEATURES 

CIRCLE  160  ON  READER  SERVICE  CARD 
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QSL  Routes 

3C1EA 

via  EA4CJA 

3D2JH 

viaKFZPG 

4K0ADS 

via  RW3AH 

4X6TT/5B4 

via  5B4SA 

5Z4DU 

via  KE4DA 

6W1QB 

via  DK3NP 

7J1ADJ/JD1 

vraKBIBE 

9H1FBS 

via  N5APW 

9H3KE 

via  PA0PAN 

9M2AX 

via  9M2AX  (see  QSL  Notes) 

9M8AX 

via  9M2AX  (see  QSL  Notes) 

9M8MKS 

vis9M2FH 

9M8XX 

via  9M2AX  (see  QSL  notes) 

A41JV 

viaKJ4GK 

C53GS 

Box  274,  Serekundat  Gambia 

CN2BB 

via  DF4VS 

CS9M 

(CT3)viaOL9XY 

CT3FF 

via  I0WDX 

cwaw 

via  CX4CR 

DA1MF 

direct  only:  Mark  Foster 

HHD  32d  AADCOM,  CMR  525 

APONYr  NY  09175  USA 

After  Dec,  1 ,  QSL  to  his  home  call.  NW4Y 

DJ9RY/CT3 

viaDJSRY 

FT5XA 

via  F6ITD 

HBMHB9NL 

via  HB9NL 

HF0POL 

via  KB6GWX 

HK0AZW 

Box  1 20,  San  Andres,  Colombia 

JS0YUJ/IM0 

via  ISflYUJ 

I28SGV 

via  IK6IPL 

K1EFI/VP9 

viaKIEFI 

L3D 

via  LU6DTS 

OR0OST 

via  ON6BY 

P7U  (?) 

Kimr  Box  17P  Pyongyang,  North  Korea 

,   PJ7RR 

P.O.  Box  431,  St.  Maarten,  Dutch  West  Indies 

PJ8MM 

viaKlMM 

PQ5C 

via  PY5CC 

R6L 

via  UZ6LWZ 

RH0E 

viaUHSEA 

RH3W/RA4CG 

via  RA4CG, 

Box  3,  Rtishchevo  412010,  U.S.S.R. 

RQ9W 

viaUQlGWW 

RY8B 

via  RB5AA+s  Calf  book  address 

S01A 

via  EA2JD 

SM0KCR 

Has  a  new  address  (see  QSL  Notes) 

TJ1BD 

Box  1185,  Douala,  Cameroon 

TR8JL 

via  F61XI 

TV1L 

viaFUBL 

UH1VWUA4CIC 

same  as  RH3WYRA4CG 

V51P 

Box 9080,  Windhoek,  Namibia 

V51SW 

via  G 1IOV 

VE1MQ(NA~68) 

via  VE1 BTT  (his  previous  call) 

VP2EBN 

viaKA3DBN 

VP8CDJ 

via  GM4KLO 

YJ8AB 

via  KC4MJ 

Y290S 

viaYU2AKL 

ZD7VC 

via  WT8S  1990  Calibook address 

ZD8PJ 

Box  3.  Ascension  Island 

ZL150A 

CW  via  ZL1 AMO;  SSB  via  ZL1 AAS 

THEY'LL  THINK  THEY'RE 
T  HAVING  FUN 


YOU'LL  KNOW 
THEY'RE  LEARNING 

Carole  Perry  s  (Dayton  1 987  Ham  of  The  Year) 
■  Introduction  To  Amateur  Radio'  package  allows 
children  of  all  abilities  to  achieve  success, 

Ready-to-ieacfi  package  contains:  Teacher s 
Manual  with  26  lesson  plans.  Code  Practice 
Oscillator  tor  Morse  Code  practice,  Spacecode 
audiocassette  which  follows  lesson  plans.    $S9.9S 

*R?EE  Vtdeo  Tape  Showing  Oassroom  Use 

Z  Any  motivated  teacher  can  teach  the  program. 
CHam  Radio  program  is 
used  as  a  motivational 
tooito  teach  skills  mi 
other  subject  areas, 
Z  24  hour  Hotline  is 
available  for  help  and  questions. 

High  motivational  activities, 
homeworks,  fund  raisers,  quizzes.  & 

reproducibles  included. 

£Jtf>rTin     p  °- Bo* 131fi46 

K^Jrlri^r-G  STATEN  ISLAND 

^^CnHJlO  NY.  10313-0006 

mc  718^9834416 


W 


CIRCLE  241  ON  REAPER  SERVICE  CARD 


579.95  +  5.00  ihlpplng/handllng 


*  More  Gain-Very  Efficient 

-  Rugged  Construction-ToElsd  al  Sea 

*  Self  Mounting  to  Tower  or  Mast 

■  Extended  Double  Zepp  84*  @  144 

*  Srppoband  -  Tunes  Outssd&.Bantf 

*  SO  £39  Feed  -  Vary  Uw  Loss 

■  Stain Ie55r*»*ri8nti 
and  Hardware* 

■  All  No*  Innovative  D«$ign 

■  Customers  RepOri  Vary  Positivt 


U4  -  £20 

440  Mhz 
Models 


O/dor  Dirtct  1-400-474-2  WD 
: ;a  MC  OK  No  Exit  a  Charg* 
BROADCAST  TECHNICAL  SERVICES 
1 1  Walnut  St..  Marsh (<t kJ.  MA  02050 


CIRCLE  54  ON  READER  SERVICE  CARD 


Short  Multiband  Dipole-V-$loper$ 


Rea^y  to  Use 
Fasts*  Install 
Con  Feed 
3000VInsuJ 


Flexible 
Kiofc-Proof 


Full  Leea!  Power 
N    Lot*;  Traps 

Low*  Noise 
Sever  Corrode 


Q$v-  $49,95  ie*r-S59.95 

"S&.JO    *"    5Ift.  loof       y  160-10       102  (L  loaf 


Fulv  ArasMcd,  vtii  Te«  M  isua:  £  Mirwa  Adapter 
Add  £5  P*«  &  Km Jiiog      1  Order  Hof  LiOr: 

FerTwfilflfitMfcwdH      \lH0Q-&26-737^ 
CIRCLE  139  ON  READER  SERVICE  CARD 


FREE  CATALOG 

TEST  INSTRUMENTS  & 
HARD-TO-FIND  TOOLS 


Packed  with  over  1 0,000  quality  products  for  testing, 
repairing,  and  assemblrng  electronic  equipment.  A  full 
selection  of  test  instruments,  power  projection  equip- 
ment, precision  hand  toofs,  tool  kits,  soldering  sup- 
plies, and  much  more,  Products  are  shown  in  full  color 
with  detailed  descriptions  and  pricing  Alt  products 
come  with  a  100%  satisfaction  guarantee.  SAME- 
DAY  shipment  program, 

tn  a  hurry  to  receive  your  catalog? 

Caff  (800)  225-5370 

In  Massachusetts  call  (508)  682-2000 

Contact  East,  Inc.,  Dept  R489 

335  Willow  St.,  No.  Andover,  MA  01845 

CIRCLE  3  ON  READER  SERVICE  CARD 


■■■Ml 


AV. 


Repeater^ontroller 


^---'-■. 


The  features  you  want! 

A  price 
you 
can 
afford! 

■  Two  programmable  voice  ID*s  and  six 
programmable  voice  messages. 

■  Digital  voice  clock  for  time 
announcements, 

•  Real  Lime  clock  scheduler  automatically 
controls  any  of  the  64  remote  control 
functions. 

•  OTMF  key-pad  test,  muting  and  repealer 
access. 

•  Link  transceiver  interface  with  serial 
tuning. 

•  Two  programmable  time-outs  with 
selectable  courtesy  tones. 

•  Auiopaich  and  phone  line  control  software 
is  included. 


CAT -5  00 

Repeater  Contoiler 
Board 


$329. 


oo 


WIRED  I  TESTED 


L 


Computer  Automation 
Technology,  Inc. 

463 1  N.W\  3 1  st  Avenue,  Suite  142 
Fort  Lauderdale,  FL  33309 

(305)978-6171 


CIRCLE  40  ON  READER  SERVICE  CARD 


ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WOULD  OF 
FAST  SCAN     /»w    .TELEVISION 

70  CM 


HF  AMPlIP  IIH1  -t  MOTOROLA  BULLETIN 


rvtnbcd 


UNIVERSAL  DIGITAL  FREQUENCY  READOUT 
TK-1  (Wir*d/tcaie4|. _...._. .....IHO.tl 


33  CM 


an;vj  judw  HQd.ro 
AN7«7  HPW  I  93  If, 
AHTI91  20  W  IM.70 
AN77QH  30W  103.10 
AR31J  30OW  1403  dD 


f  1*63    MOW  I  II  65. 
ED2TA  300 W  f  130, 3D 
EB104  fiOOW  M4I.1S 
AHJOS  3DDW  1JI3-M 


AMATEUR  TFLEVIStON  CQNVEH1  tftS 

ATVJ   42B-4EA J  U  OS 

ATV1  470-450  |GiAS-FET| ,.H0.0S 

ATV*   902-MB  JG.AS-FETj •  SO.GS 

AUDIO  SQUELCH  CONTROL  for  ATV 

siLT... .  T.^.T.r.l : .," i  a.  «s 


HEW  1 1    IK  WATT  7-SD  MHi  AmpHftr 

POWER  ftp  LITTER  9  and  COMBINERS 
Kit  7-SOMHi 

Kl|    Ml  Will       PEP  7-P«t I  W.05 

Kit     1000  W»Lt  PEP  2-Patt .....1  TO.BI 

1200  Wall      PEP  4-Porf I  10  OS 


HEAT  3IHK  MATERIAL 

Model  00  H..L  Emt|6  503*1  *|  „.«- 
CHS  -Ci  Capper  Spread  er|6ifm  1  fi)  . 

Wi  ■!»  Heck  Hird-lo-FEni  pari* 


J  ?3  00 
I  II  00 


Kit 


J  METER  VHP  AMPLIFIERS 

35W..I  Mgd.l^A I  rt.fti 


LM-W' 


-460  MHi  PUSN-PULt  LINEAR  ARCO  TRIMMER  CAPACITORS 


iraXTO.lJl 


T5  W»LL  Model  »75A. ...... 

Available  In  luL  or  *irr<f,'lt*ted 


Kh       K£HT— PKIKIt] H59.95 

1110.05  Kit     HEHt-fCilPCItotv^ ■■•■"  *  It  00 

HEIST-  1  |H«hU1» .,.,,.-  f      9  00 


CHIP  CAPS-K*mit/ATC 

METALCLAO  MICA  CAPS-Untlco/Sim» 

RF  POWER  TRANSISTORS 

MIWf^CIRCUIT  MUERS 

SSL^l  fi-SQOMi] •   6.5-0 

SflL-lJi  ilQ-lOOQMj} |    T.05 

ML. 

VK200-20MB  RF  Ch&kj „ I    1.30 

Sfc-iM-65-3B  F.mi-  B..d I     ,70 

H  load  hind  HF  T  ran  if  or  men 

Add  t  3.A0  im  shipping  and  hackiMng. 


for   d«tailra   intorntmlion   arkd    anc**,  ml  «T  wrflv  fin  mj«   (r*«  catainB 


»V 


S0« 


I  Communication 
(Concepts  Ina 

MilUlonc  Dnvr  *  Xcoin,  Ohlfi  4E3PI  *  JS1JI  426-1600 
FAX  5 1 3^429-38 T1 


CCI 


m 


SAMPLE 
COPY! 


ANTIQUE  RADIO  CLASSIFIED 

A  ntique  Ra  dio  's  L  arges  t-CircufB  Hon 
Monthly  Magazine 

Articles  -  Classrf  ieds  -  Ada  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip..  Books, 

Telegraph, 4Q"s &  50s  Radios  &  more... 

Free  20-word  ad  each  month.  Don't  miss  out! 

Free  Sample.  6-Month  Trial  -  S1 3. 
1-Yean  $24  ($36  by  1st  Class).  Foreign  -  Write. 

A.R.C.,  P.O.  Box  802-E6,  Carlisle,  MA 01741 


CIRCU  271  ON  READER  SERVICE  CARD 


CIRCLE  99  ON  READER  SERVICE  CARD 


North  Olmsted  Amateur  Radio 

29462  Lorain  Road 

North  Olmsted.  OH  44070 

216-777-9460 


MIRAGE/KLM 

Handi-Finder 
Daiwa 

Heath  Company 

GAP      Diamond 


ft 


ASHRITROM 

many  other  items 


« 


CIRCLE  78  ON  READER  SERVICE  CARD 


Ho 


Number  20  on  your  Feedback  card 


MING  IN 


Joe  Moelt  PE  K&OV 
PO  Box  2508 
Fulierton  CA  92633 

World  Class  Hiding 

Transmitter  hiding  can  provide  as 
many  surprises  as  transmitter  hunting. 
Most  of  the  time  the  surprises  add  to 
the  fun.  Last  month  I  presented  con- 
struction plans  for  the  Fox  Comman- 
der, which  remotely  controls  the  audio 
and  on/off  timing  of  your  hidden  trans- 
mitter. The  only  things  left  to  add  on 
that  topic  are  a  few  general  precau- 
tions to  help  avoid  some  not-so-pleas- 
ani  surprises. 

Smart  hidden  transmitter  operators 
take  no  chances— they  check  out  the 
setup  well  ahead  of  time  and  take 
back-up  gear  if  they  have  any.  There  is 
nothing  worse  than  being  out  in  the 
boonies  and  discovering  five  minutes 
before  the  hunt  is  to  start  that  the  gear 
won't  work. 

At  least  one  day  before  the  hunt,  set 
up  your  remote-c  on  trolled  hidden  T 
system  in  your  back  yard  and  give  it  a 
thorough  run-through  to  discover  any 
incompatibility  between  the  various 
pteces  of  gear;  Does  the  third  harmon- 
ic of  the  2  meter  hidden  T  fall  close  to 
the  70cm  remote  control  frequency?  If 
so,  your  remote  control  range  may  be 
very  small.  Check  it 

What  about  interference  from  the 
high -power  hidden  transmitter  to  sen- 
sitive CMOS  circuitry  in  the  tone  box? 
This  problem  can  be  particularly  bad 
on  10  and  6  meter  hunts,  but  it  could 
happen  on  any  band.  The  usual  RFI 
suppression  techniques  (chokes  and 
capacitors}  will  cure  the  problem,  but 
its  vital  to  find  out  well  before  hunt 
time. 

Is  the  supply  current  drain  what  you 
expected?  Check  to  see  what  happens 
as  your  big  12-volL  battery  discharges 
down  to  iess  than  1 1  volts.  Does  every- 
thing keep  running,  with  just  a  reduc- 
tion in  RF  output  power,  or  does  some 
item  of  gear  "lose  its  brains"? 

Murphy  Lurks 

Even  if  you  are  convinced  that  you 
have  found  the  perfect  hiding  place, 
one  which  will  foil  the  hunters  and 
"spread  'em  out/"  you'll  probably  have 
nagging  doubts.  What  if  they  all  get 
exactly  the  same  bearing,  take  the 
same  route,  and  arrive  at  the  same 
time?  What  if  conditions  change  and 
they  can't  hear  the  signal  at  the  start 
point?  What  if  someone  put  up  a  new 
fence  or  gate  and  you  can't  get  back  to 
that  great  hiding  spot  you  found  last 
weekend?  Murphy  loves  foxhunting 
because  he  can  foul  things  up  for 
hunters  and  hiders  alike. 

Two  years  ago,  WA60PS  and  I  put 
on  an  8  p.m.  hunt  that  was  sure  to  be  an 
Hlall-nighter,"  even  though  we  were  on- 
ly 1 1  miles  from  the  start  point  To  get 
to  the  spot,  you  had  to  find  a  dfrt-and- 
gravel  path  that  went  along  a  railroad 


Radio  Direction  Finding 

track  for  about  a  mile  and  a  half t  then 
up  over  a  hill  and  down  into  a  canyon 
on  a  fire  access  road. 

The  only  vehicle  entrance  to  the  rail- 
road path  was  next  to  a  bridge,  with  a 
steep  drop-off  that  made  the  turnoff 
nearly  impossible  to  see  at  night.  Other 
roads  led  up  to  the  railroad  tracks,  but 
they  were  closed  with  high  construc- 
tion fences. 

Just  45  minutes  after  the  start,  a 
set  of  headlights  topped  the  hill,  and 
we  were  found,  followed  soon  by  the 
rest  of  the  teams.  Curses f  The  con- 
struction workers  had  opened  up  the 
fence  in  the  intervening  week  since  we 
discovered  the  spot.  Moral:  Recti  eck 
the  area  of  your  site  just  before  hunt 
time. 

Watch  out  for  propagation  chang- 
es. About  a  year  ago,  WA6TQY  hid  a  2 
meter  flea-powered  rig  on  a  hillside  in 
Rancho  Palos  Verdes,  carefully  posi- 
tioned to  be  shielded  from  the  Dia- 
mond Bar  starting  point  Just  as  ex- 
pected, the  initial  signal  was  very 
weak,  and  propagated  by  reflections 
from  the  mountains  to  the  north  of  the 
start  point.  Many  hunters  took  off  to- 
ward the  mountains,  just  as  a  bank  of 
low  clouds  began  to  come  in  from  the 
ocean. 

As  this  marine  iayer  blanketed  the 
start  point,  the  few  teams  remaining 
noticed  a  big  change  as  they  rotated 
their  beams  and  quads.  In  addition  to 
the  weak  signal  from  the  mountains, 
there  was  now  also  a  much  stronger 
signal  from  the  southwest.  Those  that 
followed  the  southwest  signal  went 
straight  to  Palos  Verdes,  where  they 
found  the  fox. 

It  took  the  marine  layer  to  propagate 
the  signal  over  the  intervening  hills  in  a 
direct  path,  WA6TQY1s  skulduggery 
was  the  victim  of  a  change  in  the 
weather,  and  the  teams  that  spent  a 
few  extra  minutes  plotting  their  bear- 
ings got  a  lucky  break. 

Hunts  to  Remember 

Everyone  has  his  own  idea  of  what 
constitutes  the  ultimate  hunting  chal- 
lenge. To  some,  it's  long  distance.  Any 
2  meter  hunt  over  200  miles,  such  as 
the  Los  Angeles  area  hunts  that  have 
ended  in  Arizona  or  Nevada,  surely 
must  be  world  class. 

To  others,  there  has  to  be  more  than 
one  transmitter  to  hunt,  RDF  enthusi- 
asts from  the  Phoenix  area  brag  how 
they  can  bag  four,  fivef  or  more  foxes  in 
a  single  evening. 

A  combination  of  long  distance  and 
multiple  T's  certainly  could  be  world 
class.  Last  September,  AF60  and 
N6MI  scattered  four  transmitters  in 
the  Mojave  Desert.  The  first  was  56 
air  mites  north  of  the  start  point. 
Each  successive  fox  was  about  35  air 
miles  farther  east.  The  shortest  road 
mileages  between  them  were  much 
greater,  of  course,  and  there  were 
plenty  of  signalreflections  from  the 


Photo  A.  Tom  Wilson  AJ6L  can  smile  because  his  hard  work  in  setting  up  this 
hidden  station  paid  off  in  a  successful  T-huntat  the  1990ARRL  Southwest  Division 
convention. 


Photo  B.  Teresa  Ashley  N6UZH  and  her  mother,  Jo  KB6NMK,  are  overjoyed 
moments  after  finishing  "in  the  money"  in  a  world  class  mobile  hunt. 
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fg      PR-5100 
PHONE  REMOTE 

OPERATE 
YOUR  BAS 
STATION  F 


ANY  TELEPHONE 


PR-5100  Phone  Remote  is  a  microprocessor 
controlled  interface  between  a  control /base 
station  and  a  telephone  line  or  in-house 
telephone  system.  It  allows  a  control/base 
station  to  be  accessed  from  a  touch  tone 
telephone  in  a  variety  of  applications. 

Communications  can  be  initiated  from  a  touch 
tone  telephone  or  from  a  mobile  by  activating 
a  pre-programmed  autodial  telephone  number. 
Activity  and  push-to-talk  timers  are  provided 
in  case  the  phone  connection  is  lost. 


FEATURES: 

•  Multidigit  Security 
Codes 

•Activity 


•  Push-to-talk  Timer 

•  Ring  Counter 

•  User  Programmable 

•  Autodial  Telephone 
Number 


INTERCONNECT 
SPECIALISTS  INC. 


Phone  (407]  332-0533  •  Toll  Free  800-633-3750 

1215  N.  CR  427  •  Suite  105  •  Long  wood.  Florida  32750 

FAX  NO.  (407)  332-4912 


CIRCLE  100  ON  RE» DEO  SERVICE  CARD 


/$ 


-■   i. 


Hamfest  and 
Computerfair 


ARRL  Roanoke  Division  Convention 


March  9  &  10, 1991 

Charlotte  Merchandise  Mart  Charlotte,  North  Carolina 


Over  170  Commercial  Exhibit  Booths 
All  Major  manufacturers  represented 
Special  Dealer  Swap  Area  available  with 
electricity 

Over  500  swap  tables  by  preregistration  only 
104,00  square  feet  of  space  indoors 
Largest  Hamfest  in  the  Carolinas 
Convenient  off-street  parking  for  3,500  cars 

For  more  ticket  or  swapfest  information,  write  to: 


Charlotte  Hamfest  &  Computerfair 
PO  Box  221136 
Charlotte,  NC  28222-1136 


Manufacturer 

&  Dealer 

Booth  Information 

Robert  Starling,  N4GVF 

7021  Holly  Hill  Road 

Charlotte,  NC  28227 

(704)  568-7611 

Swapfest  &c  Preregistration 
(704)  536-7373 
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Number  21  on  your  Feedback  card 


Dealer  directory 


DELAWARE 


Newcastle 
Factory  authorized  dealer!  Yaesu, 
ICOM,  Kenwood.  Ten-Tec,  AEA, 
Kanironics,  DRSI  Mfg,,  Ameritron. 
C  us  he  raft,  HyGain,  Heaih  Amateur 
Radio,  Heil  Sound.  DELAWARE  AMA- 
TEUR SUPPLY,  71  Meadow  Road, 
New  Castle  DE  19720.  (302)  328- 
7728. 


IDAHO 


Preston 
Ross  WB7BY2  has  the  largest  stock  of 
amateur  gear  in  the  intermountain 
West  and  the  best  prices.  Over  9,000 
ham  related  gear  in  stock.  Call  us  lor 
'all"  your  ham  needs  today.  ROSS 
DISTRIBUTING  CO.,  78  S.  State,  Pre- 
ston ID  33263,  (208)  852-0830. 


KANSAS 


Wellington 
We  have  it  I  AEA,  ASTRON,  BUTTER- 
NUT, CALLBOOK,  COMET,  DIA- 
MOND, HEATHKIT,  HUSTLER, 
KANTRONJCS.  LASER  COMPUT- 
ERS, MFJ,  RADIO  SHACK,  SMILEY 
ANTENNAS.  TEN-TEC,  VALOR  AN- 
TENNAS &  more,  Smatl  town  service 
wUh  discount  prices.  DANDYS,  120  N. 
Washington,  Wellington  KS  67152, 
(316)  326-6314.  Circle  Reader  Ser- 
vice 263  for  more  information. 


NEW  YORK 


Jamestown 
Western  New  Yorft's  finest  amateur  ra- 
dio dealer  featuring  ICOM-Larsen- 
AEA-Hamtfonics-Astron.  New  and 
used  gear,  8  a.m.  to 5:30  p.m..  Sat-  and 
Sun  by  appointment  VHFCOMMUNI- 
CATIONS,  280  Tiffany  Ave., 
Jamestown  NY  14701.  (718)  664- 
6345.  Circle  Reader  Service  number 
1 29  for  more  information . 

Manhattan 

Manhattan's  largest  and  only  ham  and 
business  Radk>  Store.  Featuring  MO* 


TOROLA,  (COM.  KENWOOD,  YAE- 
SUP  AEA.  SONY,  BIRD,  TEN*TECr  etc, 
Full  stock  of  radios  and  accessories 
Repair  tab  on  premises.  Open  7  days 
M-FT  9-6  p.m.;  Sat.  &  Sun.,  10-5  p.m. 
We  ship  worldwide.  BARRY  ELEC- 
TRONICS, 512  Broadway.  New  York 
NY  10012,  (212)  925-7000-  FAX 
(212)925-7001, 


OHIO 


Columbus 
Central  Ohio's  full-line  authorized 
dealer  for  Kenwood,  ICOM,  Yaesu,  Al- 
mco.  Info-Tech,  Japan  Radio,  AEA, 
Cushcraft,  Hustler,  and  Butternut.  New 
and  used  equipment  on  display  and 
operational  in  our  4000  sq.  ft.  store 
Large  SWL  department .  loo.  UNIVER- 
SAL RADIO,  1280  Aida  Drive, 
Reynotdsburg  (Columbus)  OH 
43068.(614)866-4267. 


PENNSYLVANIA 


Trevose 

Authorized  factory  safes  and  service. 
KENWOOD,  ICOMt  YAESU,  featuring 
AMERITRON,  B&W,  MFJ,  HYGAIN, 
KLMT  CUSHCRAFT,  HUSTLER, 
KANTRONICS,  AEA.  VIBROPLEX, 
HEIL.  CALLBOOK,  ARRL  Publica- 
tions, and  much  more.  HAMTRONICS, 
INC.,  4033  Brownsville  Road,  Tre- 
vose PA  1 9047,  (215)  357-1400.  FAX 
(215)  355-8958.  Sales  Order  1-800- 
426-2820,  Circle  Reader  Service  379 
for  more  information. 


TEXAS 


Dallas 

In  Dallas  since  1960,  We  feature  Ken- 
wood, ICOM.  Yaesu,  AEA.  Butternut, 
Rohn,  amateur  publications,  and  a  full 
iine  of  accessories.  Facet ry  authorized 
Kenwood  Service  Center.  ELEC- 
TRONIC CENTER,  INC.,  2809  Ross 
Ave..  Dallas  TX  75201.  (214)  969- 
1936.  Cirrte  Reader  Service  74  lor 
more  information. 


DEALERS:  Your  company  name  end  message  can  contain  up  to  50  words  for 
as  little  as  $420  yearly  (prepaid),  or  $21 0  for  si*  monl  hs  (prepaid),  No  mention 
of  mail-order  business  please.  Directory  text  and  payment  must  reach  us  60 
days  in  advance  of  publication.  For  example,  advertising  for  the  April  r91 
issue  must  be  in  our  hands  by  February  1st.  Mail  to  73  Amateur  Radio  Today, 
Box  278.  Forest  Road,  Hancock  NH  03449. 


I  CAMT  WAIT  TO  GET  MV  N£lD  &P\0\0~-  \  TOLD  1HEM 
X  WAKimO  ALUTHE  0ELLS  AkiD  UJHISTLES  ON  IT 
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surrounding  mountains. 

Only  four  of  the  10  starting  teams 
found  all  four  transmitters.  Winners 
Deryl  Crawford  N6AIN  and  Tom 
Ritchie  N6FBH  put  363  miles  on  the 
odometer  and  look  almost  16  hours  to 
complete  the  hunt.  The  highest  mile- 
age among  those  who  found  all  four 
was  over  660  miles!  You  will  know  you 
have  put  on  a  great  hunt  when  the 
hunters  keep  talking  about  it  on  the 
local  repeater  for  days. 

The  annual  ARRL  Southwest  Div- 
ision convention  almost  always  in- 
cludes a  worfd  class  transmitter  hunt 
to  close  the  festivities  on  Sunday  after- 
noon, usually  with  some  valuable 
prizes.  The  convention  T-hunt  commit- 
tee has  a  tough  job.  The  hunt  must  be  a 
chalfenge  to  experienced  hunters,  but 
not  intimidating  to  newcomers.  It  must 
not  appear  to  give  unfair  advantage  to 
locals,  who  have  hunted  frequently 
near  the  convention  site. 

Tom  Wilson  AJ6L  went  to  a  lot  of 
effort  to  put  on  the  T-hunt  tor  the  1990 
Southwest  Division  gathering  in  San 
Diego  last  August.  Tom  hid  at  the 
end  of  a  four~rnite~long  dead-end  road 
down  a  creek  emptying  into  San  Vi- 
cente Lake,  The  end  point  overlook- 
ing the  lake  was  well-shielded  from 
the  start  point,  but  It  was  line-of-sight 
to  the  Silverwood  and  Mil  Pedra  Wild- 
life Sanctuaries  and  a  nearby  Indian 
reservation. 

To  make  sure  he  splattered  signal  all 
over  those  places,  and  to  be  audible  at 
the  start,  Tom  needed  a  "kilter"1  setup. 
He  used  a  2 0- element  yagi  on  a  crank- 


up  tower,  fed  by  hardline  from  a  500- 
watt  amplifier  using  a  pair  of  4CX250 
tubes  (Photo  A).  Power  for  this  setup 
came  from  a  generator  on  the  skSe  of 
ihe  embankment,  Even  with  all  this,  it 
took  a  beam  or  quad  to  hear  the  signal 
at  the  beginning. 

Eighteen  cars,  trucks,  and  vans 
competed  for  cash  prizes  in  this  event. 
Teams  that  did  this  hunt  right  never  left 
pavement,  but  those  that  went  to  the 
sanctuaries  or  reservation  were  in  for  a 
long,  dusty  afternoon  of  dirvroading. 
The  super-strong  signals  there  made 
Ihem  think  they  were  very  close,  even 
though  Tom  was  actually  over  two 
miles  across  the  lake  by  air,  and  over 
20  miles  byroad, 

Jerry  Gastil  K6DYD  from  San  Diego 
drove  the  winning  vehicle,  assisted  by 
N6WKT,  N6WKS  and  WB6DTA.  The 
mother-daughter  team  of  Teresa  Ash- 
ley N6UZH  and  Jo  Ashley  KB6NMK 
from  the  Escondido  area  hunt  group 
came  in  second  (Photo  By  Time  was 
the  only  factor  in  determining  the 
winner. 

Planning  is  already  under  way  to 
provide  an  unforgettable  hunting  chal- 
lenge for  the  1992  ARRL  National  Con- 
vention at  the  Marriott  Hotel  near  Los 
Angeles  International  Airport.  The 
Fullerton  Radio  Club  is  in  charge  of 
T-hunts  for  this  convention,  and  wel- 
comes your  ideas.  Send  your  thoughts 
to  me  and  Til  forward  them.  Also,  I 
would  love  to  hear  about  your  hiding 
experiences,  whether  world  class  or 
not.  I " II  share  the  best  ones  in  this 
column. 


Receive 

Weather  Satellite 

Images  and  Charts 

on  your  PC 

with  Quorum's 

Totally  Integrated 

and  Affordable 

Weather  Facsimile 

System 


Quorum  introduces  the  firs: 
tot j fly  iniciirutcJ  system 
for  the  reception  of  *  rather 
vateltile  imager  directly  ltd 
your  persons]  computer, 
ciion  ot  Ml  NAFAX. 
t,ursWEFAX,GOESTAP, 
METEOSAT,  NOAA  and 
METEOR  APT  (including 
satellite  downlink  frequency 
selection}  are  nude  under 
complete  program  control 
from  y™r  PC  kc>  Nonrd. 

Ifac  ettst   tt»  learn  and  u*c 

■ 

Menu  driven  program  allows 
will  id  capture*  *i  lore*  retrieve. 

view  and  print  Images  with  a 
lew  simple  keystrokes.  Im- 
ages can  be  COloriwd  from  a 
pa  te  tte  of  u  p  to  262,IJ[  IE J  co  !<  m 
when  using  a  VGA  display. 

tern  configurations 
capable  ot'NA  I  \\  reception 
*iart  ai  B9^otl  *  _iil> 

capable  systems  can  be  con- 
figured for  S 1500  to  S2UMMN*, 
providing    professional 

quality  at  low  prices. 

For  complete  information 
and  a  Demo  Disk,  call  oj 
wriie- 

Ouorum  Communications, 
tnc*  lOJS  VI am  St.  Suite  A, 

;pevinc.  TX  "?wr5l  I* 
4«*M«6l.  Or,  download  a 
demo  from  our  Bulletin 
Board  by  calling  (817)  421- 
o.i:a  using  2400  baud,  B  data 
hfisand  Nn  panh 


— : — 


QUORUM  COMMUNICATIONS 


CIRCLE  24  ON  READER  SERVICE  CARD 


ASSOCIATED  RADIO 

8012  CONS  ER  BOX  4327 

OVERLAND  PARK.  KANSAS  662C4  BUY_SELL_TRADE 

EVERY  D  AY  A!l  brancfs  new  an(*  reconditioned* 

A  HAMFEST 

WE'LL  BUY 

YOUR 

EXTRA  RIG 

STATIONS  - 

ESTATES  ETC. 


CALL  913-381-5900 

FAX  913-648-3020 


Send  $3.00  for  our  current  catalog  and  wholesale  sheet.  J 


AMATEUR  RADIO  EQUIPMENT 


CALL 


Cr^IE  I 


nc. 


800-942-8873 

For  Your  Best  Price 


Authorized  dealer  for  I  com,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ.  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham- 10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL,  Ameritron, 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 


CIRCLE  156  ON  READER  SERVICE  CARD 


$38/1000 


plus  $2W  shipping 


Thought  you  couldn't  afford  really  good  QSLs?  These  cards 
will  change  your  mindl  High  Quality  RAISED  PRINTED  QSL 
CARDS  can  be  in  your  hands  for  only  4e  EACH!  Beautiful 
Glossy  tnk  on  Ivory,  Blue,  Gray  or  Yellow  671b.  Vellum  Bristol. 
We  print  in  blue  ink  in  the  format  shown  If  you  don't  want  the 
state  outline,  we  can  remove  it.  and  enlarge  the  cal&ign  to 
balance  out  the  card  NO  EXTftA  CHARGE  for  ARRL  ,  QCWA, 
AMSAT  logos  or  additional  wording  if  we  have  the  room, 
Order  with  confidence;  these  cards  are  the  best  value  in  Nam 
Radio  today!  Your  satisfaction  is  guaranteed!  Questions  about 
our  other  cards  or  to  discuss  a  custom  QSL  stb  handled  on 
our  Rag-Chew  line  {31 8)  443-7261.  MasterCard  or  VISA  orders 

only  call  TOLL  FREE  1-800-256-2104 


NEW  YORK 
fyititu  County 


Hl^ 


JAY  A.  COHEN 

11?  FofQ»1  **•■ 


'"'*'■■ 


Network  QSL  Cards 

P.O.  Box  13200,  Alexandria.  LA  71315 
FAX:  (318)  445-9940 


CIRCLE  44  ON  READER  SERVICE  CARD 


INDIANA  HAMFEST 


SUNDAY,  MARCH  10, 1991 

Open  at  8:00  A.M. 
Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  IN 

•  All  Indoors  •  Free  Parking  -  Paved  Lots  •  Ladles  Activities  •  Forums  •  Many  Nationally 

Advertised  Commercial  Dealers*  Flea  market 

•  Over  500  Tables 

Talk-in  on  the  inimitable  "Mighty  (2.1  KW)  525"  •  145.25  MHz 

ENJOY  A  SHOW  BY  "QUALITY"  DEALERS 
For  Tables:  SASE  To  Aileen  Scales  KC9YA.  3142  Market  Place,  Btoomington.  IN  47401 ,  8»2- 339-4446 


JAN  CRYSTALS 


your  reliable  source  for 
a  world  of  crystal  clear 


communication 


JON 


i 


•^l- 


•  Commercial  Two-Way 

•  Microprocessors 

•  Amateur/  Experimental 

•  Scanners/ Monrtors/Plagers 

•  Satellite-Telemetry 

•  Plus  custom  applications 

EXPEDITED  ORDER  SERVICE! 

FOR  FREE  CATALOG. 
CALL  OR  WRITE: 

JAN  CRYSTALS 

RCX  Box  06017 
Ft  Myers,  FL  33906 

(813)  936*2397 


■*'Co>d 


TOLL  FREE  1-800-526-9825 

FAX  ORDERS:  1-813-936-3750 


CIRCLE  240  DN  READER  SERVICE  CARD 


P^Wf^99.00 

A  Complete  Digital 
Reception  System 

PC  SWL  contains  the  hardware,  software,  in- 
structions and  frequency  fists  needed  to  allow 
you  to  receive  a  vast  variety  of  digital  broad* 
casts  transmitted  over  shortwave  radio  with 
any  IBM  PC  or  Compatible  computer,  The 
product  consists  of: 
Demodulator 

Digital  Signal  Processing  Software 
80  Page  Tutorial  Reference  Manual 
World  Press  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 

PC  SWL  automatically  decodes  Morse  code, 
Radio  Teletype,  FEC  (forward  Error  Correcting 
Code),  SELCAL  (Selective  calling  transmis- 
sions), and  IMAVTEX 

ADVANCED  FEATURES: 

Tuning  Oscilloscope 

Digital  Waveform  Presentation 

Auto  Calibration  and  Code  Recognition 

Contmously  Tunable  Filter  Frequencies 

Variable  Shift 

Adjustable  CW  Filter  Sensitivity 

Farnsworth  Code  Compatibility 

Unattended  Capture  and  Printing 


Software  Systems  Consulting 
150  A  vend  :a  Cabrillo  "C" 
San  Clemente,  CA  92672 

(714)  498-5784 


CIRCLE  244  ON  READER  SERVICE  CARD 
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Number  23  on  your  Feedback  card 


ARTER'N'BUY 


Turn  your  old  ham  and  computer  gear  imp  cash  now.  Sure,  you  can  wait  lew  a 
hamlest  to  try  and  d  Limp  it.  but  you  k  now  you '  1 1  gel  a  far  more  f  eatistic  price  i  f  you  have 
it  out  where  1 00,000  active  bam  potential  buyers  can  see  it  Irian  the  tew  hundred  local 
hams  who  come  by  a  flea  market  table.  Check  your  attic,  garage,  cellar  and  closet 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to  sell.  You 
know  you '  re  not  goi  n  g  t  o  use  \  t  ag  ai  n ,  so  why  leave  i  I  f o  r  y o  u  r  widow  to  t  h  row  out?  Th  at 
stuff  Isn't  getting  any  younger! 

The  73  Rea  Market,  Barter  V  Buy,  costs  you  peanuts  (almost)— comes  to  35c  a 
word  for  individual  (noncommercial)  ads  and  $1  00  a  word  tor  commercial  ads.  Don't 
plan  on  telling  a  long  siory.  Use  abbreviations,  cram  it  in.  But  be  honest.  There  are 
plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number. 
Inc'ude  a  check  or  your  credit  card  number  and  expiration.  rf  you're  placing  a 
cornmetdal  ad.  include  an  additional  phone  number,  separate  from  your  ad, 

This  rs  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts:  then  be  prepared  If  you  get  loo  many  calls,  you  priced  it  low 
If  you  don't  get  many  catls.  too  high. 

So  get  busy  Blow  the  dust  off.  check  everything  out.  make  sure  it  still  works  nght 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  oki  timer  happy  with  that 
raj  you're  not  ustno  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a 
list  of  small  gear/pans  to  send  to  those  interested"7 

Ser  i  your  ads  and  payment  to  the  Barter  VT  Buy,  Donna  DiRusso;  Forest  Road. 
Hancock  NH  03449  and  get  set  tor  the  phone  caifs 


CHASSIS.  CABINET  KITS  SASE,  K3IWIC. 
5120  Harmony  Grove  Rd,,  Dover  PA 
17315  BNB25& 

SILVER  REEO  EXP-400  DAISY  WHEEL 
PRINTER,  tractor  feed,  cut  sheel  feed.  $210 
Seitosna  SL-^OAi  24  pm  printer.  £210,  low 
hours;  like  new,  original  cartons,  books,  ca- 
bles    (201)   5B3-2360  Of  (718)  361- 

GNB262 


AMATEUR  RADIO  CLASSIFIED  Introducto- 
ry Offer?  Quality  equipment  buy/seU/trade 
publication  Ads  received  before  Feb.  28  list- 
ed for  2  cents/word  (25  csnts/word  after- 
wards) First  issue  wilh  your  ad  sent  free! 
Twice  monthly,  fast  ad  circulalron  Less  ex- 
pensive, easier  to  read  than  others,  $12ryr. 
subscription.  Amateur  Radio  Classified,  FOB 
245-S ,  Jon  esbo  ro  G  A  302  3  7  BNB263 

HAM  RADIO  REPAIR  CENTER,  quality  work- 
manship Solid  stale  or  tube,  all  makes  and 
models  Also  repair  HF  amplifiers  A-Z  Bec~ 
Tronic  Repair.  3638  East  Indian  School  Rd.. 
Phoenix  AZB5G1B  (602)956-3024.  BNB264 

PERSONAL  COMPUTER  INTERFACING 
P radical  instrument  automation,  networking 
and  control  techniques,  including  microcon- 
trollers A  3-day.  hands-on  workshop  at  me 
Virginia  Tech  campus,  Washington.  O.C.T 
and  Charlotte  NC  S595.  Black sburg  VA, 
March  2^ -22-23,  Washington,  D  C.  June  6- 
7-6,  Charlotte  NC.  July  1  fl- 19-20:  and 
Slacksburg  VAd  August  22-23-24  Or,  Roy 
Jones  (703)  231  -5242/231-64  78       BNB26S 

QSL  CARDS-  Look  good  with  lop  quality 
printing  Choose  standard  designs  or  lully 
customized  cards  Better  cards  mean  more 
returns  to  you  Free  brochure,  samples. 
Stamps  appreciated  Chester  OSLs.  Dept  Ai 
310  Commercial  Emporia  KS  66801 .  or  FAX 
request  to  (316)  342-4705  8NB434 

SUPERFAST  MORSE  CODE  SUPEREASY, 
Subliminal  cassette .  SID  LEARN  MORSE 
CODE  m  1  HOUR  Amazing  new  supereasy 
technique  SiO  Both  $17,  MoneybacK  guar- 
antee- Free  catalog  BASE  6ahrr  Dept  73-?, 
1 196  Citrus.  Palmbay  Ft  32905  BNB531 

SB-220/221   OWNERS:  20  detailed  mods 

which  include  160-6  meter  operation,  Q$K, 
I  enhanced  p.s.  50%  rebate  For  new  mods 


submitted!  9  pages  of  3-5O0Z  tech  Info.  $11 
postpaid  —Info,  SASE,  BOB  KOZLAREK 
WA2SOQ.  69  Memorial  Place.  Elmwood  Park 
NJ  07407  BNB501 

ROSS  WS5  USED  January  (ONLY)  SPE- 
CIALS:  KENWOOD  T&fl30S  $879.90.  T5- 
930S  $1150  00.  TV-506  $209  90.  MC-60A 
SS9  90.  TVMSA  $219  90.  BC  10  $35  90,  SM 
220,BS*«  $439.90:  ICOM  10^70*495.90,  IC- 
R71A1EX-2571FL-S2AT30.70  $799  90,  IC- 
471 A  $589.90.  FtC-lQ  $35.00.  AT-500  AS  IS 
$249  90,  SP-20  $99.90.  DRAKE  MN-2700  & 
BALUN  $349  90,  MFJ  9890  $219  90,  9B4 
$219.90;  ATLAS  220-CS  POWER  SUPPLV 
$129  90  LOOKING  FOR  SOMETHING  NOT 
LISTED??  CALL  OR  SEND  SASE.,  HAVE 
OVER  190  USED  ITEMS  In  stock  MENTION 
AD  PRICES  CASH,  FOB  PRESTON 
HOURS  TUESDAY-FRIDAY  9:00  TO  frOQ< 
9  00-2  QO  P.M.  MONDAYS.  CLOSED  SAT- 
URDAY &  SUNDAY.  ROSS  DISTRIBUTING 
COMPANY  78  SOUTH  STATE,  PRESTON 
IDB3263  (208)852-0830,  BNB654 

WRITTEN  EXAMS  SUPEREASY.  Memory 
aids  from  psychologtst/engjrteer  cut  study- 
time  50%  Novtce  Tech,  Gen  $7  each  Ad- 
vanced. Extra  $12 eacn. Moneyoacfc  guaran- 
tee Behr  Dept  73-7 1 196  Citrus.  Parnibay  EL 
32905  BNB69 1 

ROSS9  SSSS  NEW  January  (ONLY)  SPE- 
ClALSl  J.SC.  RG-213500FT  $150.00  KEN- 
W0O0  TM  241 A  $394  90,  TR-8400  $349  99, 
TS-440S,WAT  St 209  90,  TM-631A  $629  90, 
TS-711A  $08990.  TS-940S/WAT  $2055.00, 
VFO-700S  S149  90,  RM-76  $34  90,  MB-4QO0 
511 ,00,  TH-41AT  $209.90;  JCOM  IC22BA 
$369  90.  IC-229H  $409.90.  IC-2400A 
*©B3  9Q,  ICT25  S 770  90,  IC  2SAT  $317.50. 
IC-751A  $1449.90,  IC-32O0A  $459,99:  YAE- 
SU  FT- 100OO  53559  00.  FT-4tlE  $329  90, 
FT-470  S399.90,  FV-101DM  $229  90,  SCI 
5145  99,  FT.757GXH  SID19.9Q.  HEATHKIT 
HW-24HT  S349-99,  SS-10O0  $679  90.  HW 
24-T5424  90  CUSHCRAFTARX2B$41  90. 

AR-270  $54  50,  AP-fl  $169  90.  A147  1 1 
$54  90  SEND  S-A-SFL  FOR  USED  LIST 
ALL  L  T,0,  (LIMITED  TIME  OFFER)  LCW 
1NG  FOR  SOMETHING  NOT  LISTED?? 
CALL  OR  WRITE.  Over  9039  hanvrelaled 
items  in  stock  for  immediate  shipment.  Men- 
tion ad,  Prices  cash,  FOB.  PRESTON. 
HOURS  TUESDAY-FRIDAY  9  00  TO  6  00, 
9:00-2:00  P  M    MONDAYS.  CLOSED  SAT^ 


UROAY  £  SUNDAY  ROSS  DISTRIBUTING 
COMPANY,  70  SOUTH  STATE.  PRESTON 
ID  83263  (209)  BS2-OS30  9NB709 

HAM  RADIO  HE  PAIR  all  makes,  models  Ex- 
perienced reliable  service  Robert  Hall  Elec- 
tronics, Box  280363,  San  Francisco  CA 
94 1 28-0363  <  406}  729-8200-  BN  B75 1 

WANTED:  Ham  equipment  and  other  prop- 
erty, The  Radio  Club  of  Junior  High  School 
22  NYC,  Inc.,  la  a  nonprofit  organization, 
granted  501(C)(3)  status  by  ihe  IRS,  incorpo- 
rated wllh  ihe  goal  ot  using  the  theme  ol  ham 
radio  to  fuM her  and  enhance  the  education  of 
young  people  naironwide.  Your  property  do- 
nation or  financial  support  would  be  greatly 
appreciaied  and  acknowledged  with  a  receipt 
for  your  lax  deductible  contribution  As  1991 
begins,  please  look  over  whatever  unwanted 
equipment  you  may  nave,  and  call  us  We  will 
pick  up  or  arrange  shipping.  You  will  receive 
the  tax  deduction,  but  most  rmponani,  trw 
privilege  of  knowing  that  your  girt  realty  made 
a  difference  In  the  education  and  upbringing 
of  a  child  Write  us  at  The  RC  o*  J HS  22  NYC, 
Inc.,  PO  Sox  1052.  New  York  NY  \0Q0Z 
Round  the  clock  HOTLINES:  VOCE  (516* 
674-4072,  FAX  (518)  674-9600  B  MB  762 

"HAMLOG"  COMPUTER  PROGRAM  FuJI 
features.  IS  modules.  Aulo4ogs,  7-band 
WAS/DXCC.  Apple,  IBM,  CP/M.  KAYPRO, 
TANDY,  CR8  $24.95.  73-KAl  AWH,  PS  2015, 
Peabody  MA  01 960.  BNB77S 

LAMBOA  AMATEUR  RADIO  CLUB  Interna- 
tional amateur  radio  club  lor  gay  and  lesbian 
hams  Orvajr  skeda.  montfiiy  newsletter  and 
annual  gathering  at  Dayton.  (215)  978- 
LABC.  PO  Box  24810.  Philadelphia  PA 
19130.  BNBai2 

INEXPENSIVE  HAM  RADIO  EQUIPMENT, 
Send  postage  stamp  for  f>si  Jim  Brady— 
WA40SO.  3037  Audrey  Dr.,  Gastonia  NC 
2B054  BN689Q 

WANTED:  BUY  &  SELL  All  types  of  Electron 
Tubes.  Call  toll  Tree  1  (600)  4Z1-93&7  or  1 
(612)  429-9397.  C  &  N  Electronics,  Harold 
Bramstedt.  6104  Egg  Lake  Road,  Hugo  MN 
55038.  BNB9O0 

ELECTRON  TUBES:  All  types  &  sizes.  Trans* 
mining,  receiving,  microwave  Large  in- 
ventrxy  =  same  day  shipping.  Ask  about  our 
3-500Z  special  DaHy  Electronics.  PC  Box 
5029,  Compter!  CA  90224.  {800}  34fi~ 
€867  BNB913 

COMMODORE  M  HAM  PROGRAM5-8 
disk  sides  over  300  Ham  programs  $10  95 
25c  stamp  gets  unusual  software  catalog  of 
Utilities,  Games,  Adult  and  British  Disks 
Home- Spun  Son  ware,  Box  1064-BB,  Esturo 
FL  33928  BNB917 

BATTERY  PACK  REBUILDING:  SEND 
YOUR  PACK  /  48HR  SERVICE  ICOM:  BP2/ 
BP3/BP25  SVIJ5.  BP5/BP9/8P23/BP70 
S24  95.  BP24  feO  95,  BP7  $32  95  KEMWD 
PB2T  St 595,  P&21H/P66S21.95,  PB25/26 
$24  95  YAESU  FNB9  S1995,  FNB10M? 
S23.95.  FN9U  S27  95/FNB4J4AS36-95/,U- 
DO- IT  INSERTS'  tCOM  BP2/BP3/BP22 
S15  95,  BP23  S17  95,  BP5irBP8/BP24^P70 
S21  95.  BP7  S27  50  KENWOOD  PB2\ 
$12  95,  PB8  S16  95.  PB21H  S  18.95,  PBZAi 
25/26  $  19  95  TEMPO:  S— $22.9$.  YAESU 
FNB4/4A  $32.95.  FNB9  Sl6  95,  FN810/17 
S19  95  A2DEN  S19  95,  4NEW  PACKS  W/ 
CASE  "  ICOM  BPSB  (BS  CHG)  &34  95, 
BP8AA  {WL  CHGJ  S39.95.  YAESU  FNB2 
§19,95,  FNB17  534,95.  SANTEC:  142/1200 
$22.95  FREE  CATALOG.  $3,00  Shipping/or- 
der. PAf6%.  V1SA-M/C  +  S2.  CUNARD, 


R  D  6  Brat  t04+  Bedford  PA  15522.  (814) 
623-7000.  BNB931 

CODE  RTTY  Send  Recetve  Dmk  VH>20,  C 
64.  send  S5  Tape  $6  Codeware,  Box  3091. 
Nashua  NH  03061  SISCS940 

HOME-BREW-PROJECTS  LIST  SASE 
WB2EUF.  Box  70S.  Easl  HampiorvNY  1 1937 
BNB943 

JOIN  GROUP  05/91  Ham  expedition  ape  rah 
Ing  In  Soviet  Ukraine— help  with  your  Soviet 
license,  lodging,  equipment,  travel,  etc. 
KK4WW  and  UB5WE.  Audio  lape  by  UBS  WE 
all  aboul  Soviet  hams.  DXmg,  OSLmg.  equip- 
meni,  history,  regulation d  and  much  more- 
Very  informative  £9  97  10  UB5WE  Victor 
Gorohhousky.  PO  Box  1,  Blacksburg  VA 
240634)001.  BNB945 

WANTED:  Pre- 1 9^0  microcomputers  and 
publicaiions  for  museum  KK4WW,  Dave 
Larsen.  Blacksburg  Group  PO  Box  1 ,  BJacfcs- 
burg  VA  24063  (703)  763-331 1         BNB956 

WANTED:  Your  help  donalir>g  IBM-PC  ctone. 
technical  and  call  books  for  IARN  emeroency 
radio  service  in  USSR  I  will  personalty  deliver 
equipment  to  U85WE  David  Larsen 
KK4VVW.  (703)  763-331 1  BIM8957 

25-420  MHz  MILITARY  AVIATION  FRE- 
QUENCY DIRECTORIES  lor  NORTH  AMER- 
ICA—ever  20,000  newly  researched  listings 
HAP3.  Bo*  754,  Remington  NJ  0B822-O754, 
(20 1 )  806-7T  34  BHB958 

FREE  Ham  Gospel  Tracts.  SASE,  N3FTT, 
5133 Gramercy,  Clifton  Hts  PA  1 90 IS. 

FIVE  WATTS!  Onfy  rune  parts*  30/40  meter 
transmitter  *  All  parts  Irom  Radio  Shack1.  Com- 
plete plans— £2  plus  stamp!  Bill  Lauter&acn 
1709  North  West  Ave  ,  1103,  Jackson  Ml 
49202.  BNB962 

PRINTED  CIRCUIT  BOARDS  for  projects  111 
73.  Ham  Radio,  QST,  ARRL  Handbook.  List 
SASE  FAR  Circuits,  l6N64fJ  Field  Ct.,  Dun- 
dee IL  60118.  BNB966 

AUTHORIZED  AMIGA  &  COMMODORE  Ser^ 
vice  Center  Send  SASE  for  price  list  Calen- 
der EleciTOncs.  PO  Bo*  363.  Bakerslown  PA 
15007  BNB971 

WANTED:  One  copy  of  Tfte  Joy  of  QRPr  by  A 
Weiss    $35  including  UPS.  N4XDC.  89 
R  nodes  On ve .  Manerta  G A  30068     BN  B9  75 

ANTIQUE  RADIOS,  tubes,  w»nng  diagrams, 
A  literature,  send  2  stamps  to  VFIS(ST>1  PO 
Box  541.  Gaffstown  NH  03045  for  large 
list  BNB97G 

SWL  SYSTEM  Kenwood  R-1000  receiver, 
Heath  HD-1418  audio  tiller  &  HDP-1396 
phones.  SWL  ant  mini  $400  Bill  N6JPH 
Yeeeu  FT-301  HF  transceiver,  AT,  PS  ExJ 
cond.  SS50  Richard  KOfiX,  (415)  454- 
4678  BNB977 

FOfl  SALE  T-368  mflitan/  400-watt  HF  trans- 
mitter. Compiete  wlh  TN^339  anienna  tuner 
and  Matchmaster  52  S00A  SWR/wattmeier/ 
dummy  load  5800  00  FOB-  Canandaigua 
NY  N,E  Utsctw  KA2TVT;  {716]  394-9099, 
(71 6)  394-«3^  FAX  BN  B9?fl 

AZOEN  SERVICE  by  lormef  factory  technn 
Cian  NiCads  £36.95  plus  shipping  Southern 
Technologies  Amateur  Radio,  Inc.,  10715 
SW  190  St.  #9.  Miami  FL  33157.  (305)  236- 
3327.  BNB979 
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The  Radiokit  DVrV60  Digital  Voice  Recorder 

Slate  of  the  art  surface  mount  technology  provides  unequaled  price/ 
performance  benefits  in  a  unit  that  measures  onty  2Vi„  x  3%  inches. 


PRICE 

$149.95 


Numerous  Amateur/Commerctal/Educational  Applications: 

■  Repeater  tD  and  Messaging    •  Simplex  Repeater      •  Voice  Mailbox 

•  Gontester/DXER  Voice  Messaging,  Interface  with  Popular  Contest 
Logging  Programs. 

■  Missed  or  Busted  Gall  Playback.  Works  on  ANY  Audio  Signal. 

■  Instant  Replay  of  Emergency  or  Traffic  Messages.     *  Home  Security 

•  Talking:  Sign     •  Public  Address  System— Emergency  Announcements 

Specifications: 

•  Up  to  16  Variable  Length  Messages 

•  60  Seconds  Recording/Playback  Available  as  Shipped,  User 
Expandable  to  4  Minutes. 

•  Message  Buffers  Completely  Soft  Sectored 

•  Random  Access  Pfayback 

■  Selectable  Continuous  Loop  on  Record 

■  Manual  or  Computer  Control  able 


1  Mag  x  1  Drams  £9.95  ea. 
30  Seconds  Per  DRAM 


•  32KBPS  Sampling  Rate  for  Natural  Sounding  Audio 

•  Selectable  Input  Gain  Levels,  0. 20,  or  46.  2V  PP  Max 

•  Message  Select:  Up  to  4  Lines  Binary  Code 

•Signal  to  Noise  Ratio  55  dB  ■  Power  Requirements  9-15  VDC  @  60  ma  Peak 

•  Distortion  Less  Than  2%  THD     ■  Completely  Wired  and  Tested  NOT  a  KiL 

The  DVR-G0  is  provided  with  full  documentation.  Four  holes  are  provid- 
ed on  the  PC  board  for  mounting  convenience.  All  input/output  lines 
and  component  designations  are  clearly  silk  screened  on  the  board. 

OEM  and  Dealer  inquiries  Welcome 
Custom  Design  and  Production  Facilities  Available 

RADIOKIT  *  P.O.  Box  973-C  ♦  Pelltam,  NH  03076 

(603)  635-2235 


AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

Only 
$329 

Designed  and 
built  in  the  USA 

Value  +  Quality 
from  over  25years 

in  ATV..W60RG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc 
and  TV  set  and  you  are  on  the  air.  Jfs  that  easy! 

TC70-1  has  >1  watt  p.e.p.  with  one  xtal  on  439.25,  434.0 
or 426.25  MHz,  runs  on  12-14  Vdc  @  ,5A,  and  hotGaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2,5".  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  (inear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(818)  447-4565  m-faam-5;3Gpmpst 

P-C-  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


CIRCLE  48  ON  READER  SERVICE  CARD 


Visa,  MC,  COD 

Tom  (W60RG) 
Maryann  (WB6YSS) 


31  st  ANNUAL 

TROPICAL  HAMBOREE 

AMATEUR  RADIO  &  COMPUTER  SHOW 
ARRL  SOUTHEASTERN  DIVISION  CONVENTION 

FEBRUARY  2-3, 1991 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  FAIRGROUNDS 


•  200  +  EXHIBIT  BOOTHS  •  1,000  INDOOR  SWAP  TABLES    •  300  CAMPSITES  WITH  HOOK-UPS 
FREE  PARKING  15,000  VEHICLES  •  EXAMS  FOR  AMATEUR  LICENSES  •  WOUFF  HONG  INITIATION 

•  SPECIAL  CONVENTION  PROGRAMS  &  ACTIVITIES  FOR  EVERYONE 


FRIDAY  SPECIAL!!! 


EDUCATIONAL  CE.U.  WORKSHOP 
FOR  PROFESSIONAL  &  VOLUNTEER  INSTRUCTORS 

CONDUCTED  BY  THE  ARRL  EDUCATIONAL  ACTIVITIES  DEPARTMENT 

Registration:  $5.00  Advance  —  $6.00  Door  •  Valid  Both  Days  (Advance  deadline  Jan.  22) 

Swap  Tables:  $20.00  each  +  Registration  •  Power:  $10.00  per  User. 

Campsites:  3  Days  (Fri.,  Sat.,  Sun.)  $40.00  •  4  Days  (Thurs.,  Fri.,  Sat.,  Sun.)  $55.00 

Headquarters  Hotel:  Miami  Airport  Marriott  —  $65.00  Single,  Double 

Call:  (305)649-5000  —  Speak  Only  to  Reservation  Department 

Must  Mention  "Tropical  Hamboree"toGet  Special  Rate.  Deadline  Jan.  19, 1991. 
After  Deadline,  Special  Rates  on  Room  Available  Basis  Only 


L 


WRITE  TODAY 

FOR  DETAILED  BROCHURE 

&  RESERVATION  FORMS 


Send  to:  Chairman,  Evelyn  Gauzens,  W4WYR 

2780  N.W.  3rd  Street,  Miami,  FL  33125 

Tel,:  (305)  642-41 39  •  Fax:  (305)  642- 1 648 


^Amateur 


• 


O 


Radio  Today  *    ICOM 

Reader  Service  Give  Away 

Just  fill  out  the  Reader  Service  card  and  send  it  in.  You'll  receive  free  product  information 
from  our  advertisers,  and  one  lucky  reader  will  win  a  great  prize  from  ICOM. 

THIS  MONTH'S  READER  SERVICE  PRIZE 
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ICOM  IC-2SAT 


ICGM's  expertise  in  miniaturization  has  resulted  in  another  remarkable  handheld,  the  I02SAT. 

•  5  Watt  Power  Output 

The  IC-2SAT  delivers  a  full  5  watts  of  output  power  at  13.8V  DC. 

•  Built-in  NiCd  Batteries 

When  the  internal  batteries  are  exhausted  just  clip  on  one  of  the  optional  battery  packs  and  keep  on  operating! 

•  48  Memory  Channels 

Each  memory  and  call  channel  stores  all  information  required  for  repeater  operation, 

•  Quick  Tuning  Control 

Frequencies  or  memory  channel  can  be  easily  selected  with  the  built-in  keyboard  or  tuning  control  knob, 

•  DTMF Code  Memory 

1 0  DTMF  memory  channels  store  up  to  1 5  digits  each.  Excellent  forautopatchtng! 

•  Built-in  Clock 

The  IC-2SAT  is  equipped  with  a  24-hour  system  clock  with  timer  function, 

•  External  DC  Power  Jack 

The  IC-2SATcan  be  connected  to  an  external  6-16  volt  DC  power  supply  directly. 
The  ICOM  IC-2SAT  includes  a  variety  of  other  features  like  convenient  scan  functions,  priority 
watch,  memory  masking,  memory  transfer,  tone  squelch  and  so  much  more.  Battery  packs  and  a 
battery  caser  chargers,  headsets  and  a  wide  selection  of  other  options  are  also  available. 
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Continued  from  page  4 
ters  to  retrieve  a  dropped  anten- 
na - .  .  then  running  out  of  water  on  a 
desert  island. 

Then  there  was  the  morning  I 
worked  W7IMW/C7  in  Tiensm,  Chi- 
na, who  was  coming  in  S1  running 
10  watts  AM  to  a  long  wire  on  20nr 
Wow!  Or  the  night  I  worked  ail  states 
on  75m.  Or  the  weekend  I  worked 
1 00  counlr res  on  20m  SSB .  Or  oper- 
ating JY1  from  the  palace  m  Am- 
man. 

It  was  amateur  radio  that  got  me 
into  the  Navy  as  an  electronic  techni- 
cian and  paved  the  way  for  m©  to 
almost  get  killed  a  dozen  times  in  a 
submarine.  You  sure  learn  about 
yourself  when  depth  charges  are 
dropping  all  around  and  you're  not  at 
all  sure  you're  going  to  get  out  of  this 
one. 

Would  an  affair  wrth  a  gorgeous 
Tech  (a  YL,  thank  you)  count  as  a 
ham  experience?  That's  one  chap- 
ter in  my  memoirs  you  won't  want  to 
miss!  Heh,  I  wouldn't  trade  atop  list- 
ing on  the  Honor  Rot  I  for  that  one. 

So  let's  see  what  you  can  come  up 
with.  Who  knows,  if  I  get  enough  in- 
teresting stories  I  might  be  able  to 
publish  'em  all  in  a  book.  How'd  you 
like  to  have  your  story  in  a  book? 

Yes,  double-space  it.  We'll  clean 
up  the  grammer  and  speling,  Please 
don't  use  those  torn  spiral-bound 
notebook  pages  you  usually  send  in, 
okay? 

High  Tech  Council 

The  New  Hampshire  High  Tech 
Council,  which  I  joined  several  years 
ago,  is  now  interested  in  my  project 
to  get  all  New  Hampshire  schools  to 
include  an  eight  year  course,  grades 
5-1 2,  on  the  fundamental  of  elec- 
tronics, communications  and  com- 
puters, I  suggested  this  some  time 
ago,  but  it  wasn't  until  the  current 
economic  downturn  in  New  Hamp- 
shire thai  the  timing  seemed  right. 

The  whole  Boston  and  southern 
New  Hampshire  area  bet  far  too 
heavily  on  minicomputers.  It  isn't  as 
if  I  hadn't  warned  'em  that  micro- 
computers would  eventually  clobber 
minis.  .  .and  then  mainframes. 
Well,  they're  doing  it  now  and  the 


QSL  of  the  Wonth    To  enter  your  QSL  mail  tt  in  an  envelope  to  73.  WGE  Center,  Forest  Road,  Hancock,  NK  03449.  Ann: 
QSL  of  the  Month.  Winners  receive  a  one-year  subscription  (or  extension)  to  73.  Entries  not  in  envelopes  cannot  be  accepted. 


result  is  that  Data  General,  DEC, 
Prime  and  Wang  are  on  the  skids, 
with  no  reaf  hope  for  long  term  sur- 
vival. Alas,  these  huge  employers 
are  passing  along  their  inability  to 
cope  with  progress  to  the  nearby 
communities. 

I  remember  trying  to  convince  the 
president  of  Centronics,  in  Hudson, 
New  Hampshire,  then  the  largest 
manufacturer  of  printers,  that  micros 
called  for  a  whole  new  generation  of 
printers.  He  scoffed.  Now  his  plant  is 
making  pancake  turners  and  the 
Japanese  are  making  our  printers. 

Will  we  be  able  to  convince  the 
governor  that  a  technically  educated 
work  force  is  the  best  answer  for  the 
future  of  New  Hampshire?  We're  go- 
ing to  try. 

The  fallout  for  amateur  radio  will 
be,  I  estimate,  at  least  2,000  new 
amateurs  a  year,  just  from  New 
Hampshire  alone.  We  have  about 
20,000  youngsters  in  each  grade,  so 
it  we  can  get  this  course  into  the 


schools,  complete  with  ham,  com- 
puter, science  fair  and  other  such 
clubs,  I  think  we  can  get  at  least  10% 
of  the  kids  sold  on  hamming.  Til  let 
you  know  how  we  do  with  this. 

It'll  take  several  years  for  the  pro- 
ject to  produce  a  work  force  large 
enough  to  attract  new  high  tech  busi- 
nesses to  New  Hampshire.  In  the  in- 
terim I  have  a  sneaky  plan  for  a  ra- 
dio/computer project  which  could 
get  the  state  back  on  even  keel  with- 
in a  year  or  two. 

If  they  do  get  my  education  proj- 
ect going,  New  Hampshire  is  going 
to  be  needing  a  technical  university. 
I'd  like  to  have  RPI  help  develop 
this  since  I'm  involved  with  the 
school.  I  talked  with  the  president 
recently  and  he's  game.  This  could 
be  a  perfect  opportunity  to  start  a 
new  no  tuition  engineering  universi- 
ty. Let's  see.  if  we  can  start  fifth 
graders  now  they'll  be  entering  col- 
lege in  1 999,  This  could  provide  New 
Hampshire  with  technicians  by 
1999.  engineers  in  2002 
and  scientists  in 
2004. 


ARRL  Bashing? 

Did  you  ever  try  to  talk  with  a  drug 
addict?  If  you  have  any  friends  who 
are  alcoholics,  you  know  that  they 
protect  themselves  from  reality  by 
denial  until  the  situation  is  beyond 
being  ridiculous,  This  is  the  way 
drugs  work,  including  cigarettes,  co- 
caine, crack,  gambling,  and  so  on. 
Denial 

My  recent  prescription  for  saving 
amateur  radio  via  getting  the  ARRL 
to  do  what  needs  to  be  done  has 
resulted  in  a  few  ARRL- ho  lies  accus- 
ing me  of  bashing  the  League.  Let's 
put  this  into  perspective. 

I'm  not  "against"  the  ARRL,  any 
more  than  a  doctor  is  against  a  per- 
son when  that  doctor  diagnoses  a 
case  of  cancer  and  recommends  an 
operation.  Diagnosis  isn't  criticism. 
As  a  doctor  of  entrepreneurial  sci- 
ence, I'm  in  a  unique  position  to  di- 
agnose the  situation  and  prescribe 
what  needs  to  be  changed  for  the 
health  of  the  League. 

Socutoutthe  'bashing"  baloney, 
notice  that  you're  into  denial,  and 
let's  Start  curing  the  patient  instead 
of  attacking  the  mes- 
senger. 


The  New  Orleans  Amateur  Radio  Association 
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Arme  Johnson  N1BAC 
103  Old  Homestead  Hwy. 
N  Swamey,  NH  03431 

Notes  from  FN42 

HAPPY  NEW  YEAR!  As  I  am  sitting 
in  the  Dungeon  (my  shack)  f  reflect  on 
the  past  year  and  all  the  fun  things  that 
f  have  done,  plus  aft  (he  wonderful 
things  that  hams  around  the  world 
have  been  doing  or  are  planning  to  do.  f 
certainly  wish  that  /  could  attend  many 
of  the  conferences,  meetings,  or  just 
generally  good  times  that  are  happen- 
ing, but  alas,  I  cannot,  t  sometimes 
wonder  how  Wayne  does  it,  but  he  is  a 
natural  go-getter  and  no  moss  grows 
under  hts  feet, 

i  am  very  happy  to  report  that  Wayne 
has  been  recruiting  Hambassadors  for 
the  column.  Harris  Abdullah  9M6HF  is 
the  latest,  and  you  wtlf  see  his  first  in- 
stallment in  this  month's  column, 
Thank  you.  Wayne,  from  alt  of  us. 

What  witt  the  new  year  bring?  f  hope 
tt  brings  complete  world  peace,  better 
understanding  between  countries  and 
individuals,  and  prosperity  for  all  /  do 
know  that  the  staff  at  73  Magazine  wtll 
be  stnvwg  to  continue  the  excellence 
that  73  ts  known  forr  and  that  thts 
column  wtll  bring  you  ail  the  news  from 
around  the  world- — Arnie  NlBAC 

Roundup 

Spratly  DXpedition.  [This  press 
release  ended  up  in  my  box  from  an 
unknown  source  J  The  recent  Spratly 
DXpedition  was  a  major  success, 
despite  various  problems.  Romeo 
Stepanenko  3W3RR  and  a  team  of  So- 
viet operators  contacted  over  43,000 
stations  worldwide  in  April-May  of 
1990.  Many  people  and  organizations 
banded  together  to  donate  funds  for 
that  trip  and  made  it  possible.  Howev- 
er, there  are  still  many  amateurs  who 
would  like  a  shot  ai  Spratly  for  a  new 
one,  phone  or  CW. 


Romeo,  well-known  to  the  Viet- 
namese, can  obtain  a  passage  to  the 
Islands  on  very  favorable  terms.  His 
new  expedition  will  take  him  for  has 
taken  himj  and  one  Vietnamese  assis- 
tant to  Spratly  island  for  a  week-long 
Operation 

Donations  will  be  greatly  appreciat- 
ed tor  this  effort.  They  can  be  submit- 
ted to:  Ed  Kritsky  NT2X,  Bo*  300715, 
Brooklyn  NY  11230,  USA.  If  the  total 
amount  needed,  $5,000,  cannot  be 
raised,  all  contributions  will  be  re- 
turned to  their  donors* 

Switzerland  From  a  press  release  of 
the  International  Telecommunication 
Union  (ITU).  Taking  advantage  of  new 
technologies  available  in  the  Meld  of 
information  retrieval ,  the  ITU  is  now 
publishing  the  International  Frequency 
Usi  (IFL)  on  CD-ROM  (compact  disc- 
read  only  memory).  The  computer 
readable  edition  is  an  improved  ver- 
sion of  the  existing  IFL  on  microfiches. 

From  the  first  edition  of  the  "Berne 
List"  published  in  1928.  to  the  latest 
edition  of  the  IFL  produced  on  paper, 
the  number  of  frequencies  increased 
from  1700  to  about  1,100.000,  repre- 
senting an  increase  in  the  number  of 
pages  from  24  to  over  6.000!  This  led 
the  Union  to  cease  the  publication  at 
the  list  on  paper  and  to  adopt  mi- 
crofiches as  from  1985.  The  CD-ROM 
list  is  yet  another  step  to  make  this 
publication  more  flexible  and  useful 
than  ever. 

The  CD  is  used  with  the  CD- Answer 
information  retrieval  software  deliv- 
ered on  the  accompanying  diskette, 
You  can  access  information  by  fre- 
quency, country  code  of  station  loca- 
tion, notifying  administration,  class  of 
station,  station  name,  geographical 
coordinates,  or  geographical  area 
and  region  code.  It  also  enables  users 
to  process  any  extracted  subset  of 
the  database  in  local  application 
systems. 


Photo  A  Famous  Taiwanese  ham  BV2A/B,  Tim  Chen  {in  the  middle),  vistted  the 
Tokyo  International  Amateur  Radto  Association  (TIARA)  booth  at  the  annual 
Harumi  Ham  Fair  last  August.  With  Tim,  left  to  right  are  VARA  Technical  Advtsdr 
Ed  Coan  7J1AAE;  member  VU2ST.  Afi:  President  Frank  Striegt  7J1AAL;  and 
member  Motoi  Kawatsu  JK1PNY 
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Photo  B,  Father  Marshall  Moran  (in  the  middle),  world  famous  as  9N1MM,  receives 
10  Novice  study  guides  from  TIARA  for  his  students  in  Nepal,  where  he  has  been 
promoting  amateur  radio  for  35  years.  Father  Moran  was  in  Tokyo  last  September 
at  the  invitation  of  the  Japan  UNICEF  Ham  Club,  Also  present  (left  to  right)  are 
Andy  Clark  7J1AAD,  TIARA  President  Frank  Striegl  7J1AAL  presenting  Father 
Moran  with  Tune  in  the  World,  and  Brother  Albert  Heinrich  7J1ACI, 


Send  inquiries  to:  LT/IL*  General 
Secretariat.  Sales  Service.  Place  des 
Nations,  CH-1211  Geneva  20,  Switzer- 
land. 


MALAYSIA 

Harris  Abdullah  9M6HF 
P.O.  Box  13329 
86837  Kota  Kinabatu 
Sabah  Malaysia 

Greetings  from  Malaysia,  Amateur 
radio  is  alive  and  growing  In  Malaysia. 
Malaysian  Amateur  Radio  Transmit- 
ters Society  (MARTS)  has  been  doing  a 
tremendous  job  in  promoting  the  hob- 
by through  participation  in  social  and 
sports  activities. 

In  9M8~land,  interest  in  amateur 
radio  was  generated  when  Special 
Event  Station  9M8STA  went  on  the  air 
in  August  19B9  for  three  days  The  first 
amateur  satellite  communication  from 
Eastern  Malaysia  was  made  through 
this  station.  And  this  year,  9MB  hosted 
(he  Annual  SEANET  Convention  held 
inKuching  from  November  10-12. 

Sabah,  9M6.  has  29  licensed  hams, 
but  only  eight  can  be  heard  on  the  HF 
bands  on  a  regular  basis.  2  meters  is 
also  active,  and  a  repeater*  9M6RGK. 
has  been  installed  at  an  altitude  of 
9,000  feet  on  Mount  Kinabalu.  At  this 
height,  the  repeaters  coverage  ex- 
tends as  far  as  the  northern  part  of 
V85-landf  Brunei.  The  repealer  was 
home-brewed  by  9M6MA.  It  is  easily 
accessed  from  Kota  Kinabalu,  about 
40  miles  away.  The  Sabah  Amateur 
Radio  Society  represents  the  interest 
of  the  local  ham  population  in  9M6. 

There  are  many  SWLs  in  Malaysia. 
Most  have  been  able  to  pass  the  RAE 
Part  1  Examination  (Theory  and  Regu- 
lations) but  the  main  stumbling  block  is 


Part  II,  CW  Part  I  consists  Of  multiple 
choice  questions  on  theory,  practice  of 
radio  communications,  and  the  local 
regulations  covering  the  hobby.  Part  II 
tests  the  ability  of  the  candidate  to  re- 
ceive and  send  messages  in  Morse 
code  at  12  wpm 

Presently,  there  is  only  one  class  of 
license  available.  However,  plans  are 
underway  to  amend  the  regulation  to 
provide  for  Class  B  (VHF  only).  This 
requires  passing  Part  I  of  the  exam 
only.  Another  change  that  may  come 
soon  is  the  lowering  of  the  minimum 
age  requirement  from  18  to  16.  The 
examinations  are  conducted  twice  a 
year  in  June  and  December  by  the 
Department  of  Telecommunications. 
Amateur  radio  licenses  are  valid  for 
a  year,  and  the  fee  Is  M  $20.00  per 
year  for  fixed/mobile/portable  opera- 
tions. 

Malaysia  does  not  have  any  red  pro* 
cal  licensing  agreement  with  any  other 
country  at  the  moment  Hams  who 
intend  to  operate  while  visiting  the 
country  need  to  submit  an  application 
form  at  least  two  months  ahead  of  the 
arrival  date,  to  allow  time  for  process- 
ing. The  issuance  of  a  temporary 
license  will  be  at  the  discretion  of  the 
licensing  authority 

If  you  intend  to  operate  from  9M2. 
write  to  MARTS,  P.O.  Sox  10777, 
50724  Kuata  Lumpur,  Malaysia  for  as* 
sistance.  For  9M8  and  9M6,  write: 
9M8FH,  Festus  Have  lock,  P.O.  Box 
203,  93702  Kuching  Sarawak. 
Malaysia,  and  9M6HF  (myself,  address 
above). 

The  main  problem  hams  face  in 
Malaysia  is  the  high  customs  duty 
levied  on  amateur  radio  equipment. 
MARTS  is  constantly  working  to  have 
this  reduced  or  removed  for  the  sake  of 
the  amateur  radio  community.  Import- 
ing an  HF  rig  is  costly,  almost  double 
the  purchase  price  ol  the  equipment. 
This  is  why  there  are  not  many  licensed 
hams  active  on  the  HF  bands. 


SPAIN 

Woodson  Gannaway  NSKVB/EA 

Apartado  1 1 

3545Q  Santa  Maria  de  Quia 

(Lbs  Palmas  de  (3.  C  J 

tsias  Canarias,  Espana 

Hello  again  from  the  Canary  Islands. 
I  am  very  happy  to  provide  a  translation 
of  an  article  printed  in  a  local  news- 
paper about  the  hams  in  (he  province 
of  Las  Pafmas  (the  islands  of  Grand 
Canary,  Lanzarote,  and  Fuerta* 
ventura).  Alfonso  Hernandez,  Presi- 
dent of  the  Union  de  Bad ioafician ados 
d©  Espana  (URE)h  provides  the  narra- 
tive for  the  reporter. 

in  she  province  of  Las  Palm  as  (the 
islands  of  Grand  Canary,  Lanzarote 
and  Fuertaventura)  (here  are  approxi- 
mately 800  ham  radio  operators,  650  of 
them  on  Grand  Canary.  On  Lanzarote 
there  are  two  local  branches  (in 
Teguise  and  Arrecife).  and  another  on 
Fuertaventura.  In  all,  there  are  1,730 
hams  m  the  Canary  Islands. 

The  URE  was  created  before  the 
Spanish  Civil  War,  and  then  it  disap- 
peared. It  began  anew  27 years  rater,  in 
1963.  Before  the  movement,  there 
were  only  a  few  licenses,  but  they  were 
easy  to  obtain.  Quite  different  from  the 
situation  we  saw  tater;  although  thanks 
to  our  "dean/*  Jose  Callero,  people 
kept  up  their  interest,  and  began  trans- 
mitting again  when  it  was  allowed 

In  1 960  things  began  to  settle  down, 
and  in  those  times,  Las  Pafmas 
province  had  about  80  hams.  New 
rules  and  tests  were  put  into  practice  in 
1963.  In  Las  Palmas  the  URE  chapter 
was  changed  to  the  form  it  has  today, 
with  its  own  jurisdiction,  instead  of 


being  a  branch  of  the  Madrid  office. 

There  is  no  average  Canary  ham 
The  strongest  interest  comes  from 
young  adults  between  20  and  40  years 
old,  There  are  older  people  too,  but 
they  have  more  problems  in  passing 
the  tests. 

Equipment  normally  costs  around 
500,000  ptas  ($5,000),  including  Instal- 
lation of  a  multiband  antenna.  But  at 
any  rate,  you  don't  need  a  rig  to  be  a 
ham.  You  can  become  a  club  member 
and  use  the  club  call  sign.  Membership 
dues  in  Las  Palmas  are  360  a  year. 

In  Las  Palmas  there  is  a  packet  re- 
peater and  two  2-meter  repeaters. 
There  is  a  2  meter  repeater  on  both 
Lanzarote  and  Fuertavenlura. 

Our  ham  services  are  largely  emer- 
gency services,  such  as  requests  for 
medicine.  We  are  constantly  asked  to 
search  for  medicine  in  all  parts  of  the 
world;  above  all,  this  is  a  humanitarian 
service  and  not  limited  to  our  country's 
borders.  When  someone  asks  you  to 
get  medicine  and  you  go  to  the  trouble 
to  get  rt  and  send  it,  and  then  they  tell 
yoii  that  this  has  helped  save  afife.  this 
makes  you  very  happy.  I  think  that  it  is 
things  like  this  that  a  ham  is  proudest 
of. 

To  become  a  ham  one  must  pass  a 
series  of  tests  that  cover  four  areas: 
operating  the  equipment,  basic  elec- 
tronics, pertinent  Spanish  law,  and 
Morse  code.  The  club  offers  classes  to 
prospective  hams  After  passing  these 
tests  the  ham  receives  a  caHsign  prefix 
of  "EC/'  He  stays  at  this  level  for  a 
minimum  of  6  months  while  making  75 
contacts  (25  national  and  50  interna- 
tfonaiK  Then  he  can  test  for  "EAfM  the 
highest  license  category.  If  he  wants  to 
enter  trie  EB"  class  he  has  only  to 
pass  a  written  exam  (no  code).  This 
class  allows  limited  use  of  the  VHF 
bands. 

Until  next  time,  73  from  the  Jslas 
Canarias 


f i  umber  22  on  your  Feedback  card 

Ham  help 


Your  Bulletin  Board 


We  are  happy  to  provide  ham  Help  listings 
froff  on  a  space  available  basis.  To  make  our 
job  easier  and  to  ensure  that  your  listing  is 
correct,  please  type  or  print  your  request 
cfeariy,  double  spaced,  on  a  fait  (8tt "  x  11 ") 
sheet  of  paper.  Use  upper-  and  tower-case 
tetters  where  appropriate  A/so,  print  num- 
bers  caretuffy—  a  t,  tor  example,  can  be  mt$- 
read  as  the  fetters  I  or*,  or  even  the  number  7. 
You  may  also  upload  a  ttsttng  as  E-maM  to 
Sysop  to  the  73  BBS,  (603}  52S-W3&  3  data 
btts,  0  parity,  1  stop  btt  Thank  you  tor  your 
cooperation 

Wanted:  a  Morse  code  trainer  program  for 
the  Apple  lie  to  help  boost  a  new  Novice  lo  13 
and  20  wpm.  T.  Franas.  Rt.  2 Box  336,  Leon- 
ard TX  75452. 

I  am  looking  tor  any  inlo  on  KLM  Electron- 
ics Echo  II,  1 44  MH*  transceiver  I  will  copy  or 
pay  lor  copy  and  postage  Contact  Rick  Bog- 
dan  KAWDX.  136  Samosel  Ave,  Hull  MA 
02045  or  KA  t  UDX  #■  NS  IN  MA.  VSA.NA 

Elmer  wanted?  I  have  an  FT-707,  and  study 
code  on  computer   I  have  books,  but  learn 
best  by  listening  and  doing  PJease  respond 
Thank  you  James  E.  Fturen.  PO  Box  2394, 
White  City  OR  97S03  (S03f  $26-5190. 


I  cannot  locate  a  company  called  the  Oen- 
tron  Radio  Corp  ,  and  i  need  circu  it  diagrams 
or  operating  manuals  for  the  ant  tuner  Den- 
tron  Jr.  Monitor.  Serial  #6207  I  will  pay  any 
cost  involved  Ray  Temff  ZL1AAR.  3F  Fatth 
Buttock  Pi..  New  Lynn.  Aucfdand  1207.  New 
Zealand 

Can  anyone  tell  me  anything  about  a  Zenith 
PM-1  cable  system  used  for  scrambling?  Al- 
so, I'm  looking  for  a  copy  of  a  book  called  The 
Ten  Meter  FM  Handbook,  by  Sob  Heil.  It  has 
been  out  of  print  for  about  5  years  I  will  pay 
copying  charges  lor  (his  book.  Bret  Smger 
N31HM,  PO  Box  i  015.  East  Stroudsburg  PA 
18301. 

I  am  interested  m  SSTV,  but  have  no  idea 
what  kind  of  equipment  I  need,  where  to  gel  it, 
or  how  much  to  spend  Any  help  l  could  get 
wo Lrld  be  appreciated  I  operate  a  TS-820  tor 
HF  t  barefoot  |,  and  have  a  3»etement  In  ban- 
der Kevin  Webster  NtEPU,  1564  Byam  Rd . 
Cheshire  CT  06410. 

Needed  tnfoon  full  break-in  CW  Does  the 
B&W  tube  lype  break -in  device  si  III  exist  or 
does  anyone  have  anything  simpler  to  use 
with  separate  Iransmitter  and  receiver?  Bill 
Pierce,  142  South  Keystone  Ave,.  Sayra  PA 
16&4Q 

I  need  Ihe  manuals  (including  schematics) 
for  Lafayeiie  Signal  Generator  TE- 20  Meyer 
Mtnchen  AG5G.  4635SWFWY.  Houston  TX 
77027  (713)622-6161 

I'm  looking  for  information  about  pans  or 
service  for  a  Wilson  WR-500  antenna  rotator 
Thank  you  SamM  Barrett  WA5RPP.  POBox 
141.  PresQuetste  ME  04769. 


Low  pass  TV.I,  filters  from 
Barker  8c  Williamson 


FUO/1500     FI6/150O 


FL10/100     FL6/100 


Model 

Powtr 
(Walts) 

cur  Of) 

Frequency 

Frequency 

o1  Mi!xl  muni 
Attenuation 

Minimum 
AtU*  filiation 

Frequency 
flange 

Price 

„ 

FL 10/1500 

1QO0 

M  MHz 

52  MHz 

70  dB 

1.8-30  MH; 

W1.H" 

Fj.  10/100 

100 

44MKi 

57  MHz 

■■     :! 

1.8-30  MM.* 

S32.75" 

FL6M5CO 

1000 

5&MHf 

B3MHI 

-L' 

6  TWlOT 

:.::-:■ 

■     ■                         100 

55  MH?                    VH; 

50  dB 

Gn«if      1  138  SO* 

All  above  to  match 
50  ohm  tia  n  sm  i  tiers 
and  anfenrvas 


"Add  S2  shipping 
ond  fKjndling 


•dsBjfc 


ALL  OUR  PRODUCTS  MADE  IN  US* 

BARKER  &  WILLIAMSON 

Qualify  Communication  Products  Sine©  1932 
At  your  Distributors.  Write  or  Call 
10  Canal  Street,  Bristol  PA    19007 

(215)  7BS-5M1 


CIRCLE  S3  ON  READER  SERVICE  CAJM> 


QUEMENT  ELECTRONICS 


LARSEN  •  MFJ  •CUSHCRAFT  •  BUTTERNUT  •PALOMAR 
KANTRONICS  •  GORDEN  WEST  •  AMIDON  'ALPHA  DELTA 
VAN  GORDON  •  KLM  •TELEX/HYGAIN  •  RF  CONCEPTS 


YAESU  FT-747GX 

•HF  AH  Mode  Mobile/Base 
Call  For  NEW  LOW  PRICE! 


ICOM 
IC3SAT 

•270  Mhz 
Transceiver 
with  FREE 
BP82 


SOUTH  BAY'S  LARGEST  AMATEUR  DEPARTMENT 
Serving  The  Area  For  58  Years! 

Ham  Magazines  •  Technical  Books  *  Test  Materials  &  Info 


VIBROPLEX     •     NYE     VIKING     •     AMECO     •ALINCO 
AEA  •  ARRL  •   BENCHER   *  CENTURIAN   •   HUSTLER 


Shop  Mon-Sat  9  AM-6PM 
(408)  998-5900  •  Closed  Sunday 


1000  S.  Bascom  •  San  Jose,  CA  95128 


CIRCLE  132  ON  READER  SERVICE  CARD 
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Atv 
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Ham  Television 


Bill  Brown  WB8ELK 
% 73  Amateur  Radio  Today 
Forest  Road 
Hancock  NH  03449 

W1BHD-ATV  Pioneer 

Whfle  visiting  the  Boston  area,  I  de- 
cided lo  drop  by  and  visit  Mel  Dunbrack 
W1BHDP  also  known  as  the  "Grandfa- 
ther of  ATV/'  Al  84 v?  years  of  age,  he 
is  still  active  on  ATV  in  the  Maiden, 
Massachusetts,  area.  Mel  built  his  first 
ATV  station  in  1948  and  was  one  of  the 
first  ATVers  on  the  air  in  the  world  One 
of  the  first  known  ATV  demonstrations 
(non-mechanical)  was  an  eight -mile 
contact  between  W2USA  at  the  New 
York  World' s  Fair  and  W2DKJf2  at  the 
New  York  Daily  News  Building  on  Sep- 
tember 27. 1940  (see  QST.  November 
1940)  This  demo  inspired  Mel  to  con- 
struct his  own  stadon  In  the  "40s, 
things  such  as  TV  sets,  and  particularly 
TV  cameras,  were  a  little  hard  to  come 
by  (at  ANY  price! ).  Mel  set  out  to  home- 
brew his  very  own  TV  camera  and  con- 
verted a  RCA  oscilloscope  to  operate 
as  a  TV  receiverf 

From  Spark  Gap  to  Video 

Met  started  out  in  amateur  radio  with 
a  spark  gap  transmitter  he  constructed 
in  1917.  His  interest  in  ATV  was  first 
Sparked  during  the  '20s  when  he  saw 
the  ads  for  the  Jensen  mechanical  TV 
system  {anyone  still  have  one  of 
these?).  He  worked  «n  the  electronics 
field  starting  out  at  AM  RAD  and  even- 
tually working  at  James  Mitten  Compa- 
ny. If  you've  ever  owned  one  of  Mi  lien's 
grid  dip  meters,  Mel  probably  had  a 
hand  in  building  and  testing  itP 

During  1946H  three  TV  stations  start- 
ed up  in  the  Boston  area.  WBZ-TV 


Photo  C  From  Spark  to  Video,  The 
W1BHD  1948  vmtage  TV  camera  can 
be  seen  in  the  background. 

started  broadcasting  on  June  9, 1948. 
WNAC-TV  came  up  on  June  21, 1946, 
and  by  November  20r  1946.  W10HD- 
TV  was  on  the  air!  Mel  wrote  (he  FCC 
about  identifying  his  TV  signals,  He  re- 
ceived permission  to  add  the  K,*TV" 
suffix  lo  his  call. 

Soon  Mel  had  a  following  of  several 
local  hams  watching  his  test  patterns 
and  live  demos.  If  you  think  it's  tough  to 
stir  up  ATV  activity  in  the  '90s.  just 
think  of  the  hard  road  that  Mel  had  to 
follow  in  the  (ate  '40s!  Mel's  eventual 
goal  was  to  stir  up  a  hot  of  ATV  activity 
To  help  achieve  his  goal,  he  started  up 
the  first  ATV  newsletter  in  1951 ,  called 
the  "American  Amateur  Television  As- 
sociates '"  In  his  first  few  months  he 
had  nearly  30  members  (see  the  listj. 

After  years  of  stirring  up  new  ATV 
activity,  he  was  in st ru mental  In  helping 
Tony  K1VTE  get  the  Matden  ATV  re- 
peater up  and  running  in  the  mid-70s. 
He  also  had  one  of  the  first  2  meter  FM 
repeaters  operational  in  New  England 
(WRtAAA— the  M Skunk  Hollow"  ma- 
chine}. 

Met  is  an  active  member  of  the  ECAT 
group  (East  Coast  Amateur  Television, 
Inc.).  Although  he  is  blocked  by  a  hill 
from  the  current  repeater  site  in  N,  An- 
dover.  Massachusetts,  he  still  enjoys 
operating  simplex  ATV  from  Maiden 
Give  htm  a  call  on  the  145,29  repeater 
and  help  ftim  start  another  ATV  riot1 

Backpack  ATV 

White  at  this  year's  Boxborough, 
Massachusetts,  hamfest,  1  was  treated 
to  quite  a  variety  of  portable  ATV  activi- 


Photo  A,  Met  Dunbrack  WlBHD  with 
his  omnhhorizontat  portable  ATV  an- 
tenna. 


Active  ATV  Llst-1 951 

(From  the  Am&ftcan  Amateur  Tstevtston 

Associates  newsletter) 

W16HO 

PAOVT 

WIMUX 

G3CVO 

W90DG 

W4MS/W4RE 

waMP 

W3MLN 

W6JEH 

W5MSB 

W6QT 

W60FU 

YWVSV 

W3NDB 

W6UOV 

W5ANR 

WSWCD 

W4GFF 

WSRXW 

W4LRG 

W6VOV 

WlOVF 

W6MTJ 

W1HDQ 

W6AOV 

W2UTH 

wewGU 

WflDMR 

Photo  B.  The  WtBHDATVmuseum/hamshack, 


Photo  D.  image  Orthicon  tubes  anyone??  (The  WtBHD  hamshack) 


ty.  The  ECAT  group  {East  Coast  Ama* 
teur  Television,  Inc.)  had  an  impres- 
sive booth  which  received  the  trans* 
missions  from  several  backpack  ATV 
stations  scattered  aboul  the  hamfesl 
grounds.  Seen  hooting  it  were  Jerry 
N1FFX  (see  Photo  E},  Bob  WA1WVJ. 
W1 ELX.  Lynn  Wl  NRE  and  at  least  one 
or  two  others.  The  ECAT  group  had 
even  arranged  for  a  tethered  blimp 
ATV  stat km,  but  high  winds  and  rain 
put  an  end  to  those  plans. 


If  you're  planning  a  trip  through  the 
Boston  area,  look  for  the  ECAT  group 
on  the  145,29  (-600)  repealer  in  N. 
Andover.  The  KA1 AFE  ATV  repeater  is 
located  at  the  same  site  as  the  2  meter 
machine  on  lop  of  Boston  Hill  north  of 
the  greater  Boston  area.  The  input  is 
on  434.00  MHz  or  9f  I  25  MHz  and  the 
output  is  on  42 1 .25  MHz  {both  vertical* 
ly  polarized)  Activity  nights  are  on 
Wednesdays  and  Sundays  around  8 
p.m. 


\  t     ( 

tateiii'  TeJ 


Photo  E.  Jerry  N 1 FFX  demonstrates  hts  backpack  ATV  station  m  front  of  the  EC  A  T 
booth  (Ed  KA 1AFE  behind  booth) 
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AMATEUR  TELEVISION 


PECIAL  EVENTS 


Ham  Doings  Around  the  World 


Lf stings  are  free  of  charge  as  space  permits.  Please  send  us  your  Special  Event  two  months 
in  advance  of  the  issue  you  want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in  the 
March  issuer  we  shoufd  receive  it  by  December  31  Please  provide  a  clear,  concise 
summary  of  the  essentia}  details  about  your  Special  Event,  if  your  announcement  arrives 
here  too  tate  to  be  included  in  the  magazine,  it  will  be  entered  in  the/HAMFESTSSIG  on  our 
BBS,  (603)525-^438.  dr0J- 


DEC  30 


SO  UTH  BE  NO ,  I N  A  Hamfest  Swap  &  S  Nop 
will  be  held  at  the  Century  Center  by  the  Re- 
peater Vafley  Hamfest  Committee  Tables: 
$5/5'  round;  $15/8'  x  2P5'  rectangular;  $20/8' 
waif  locations.  Talk-in  on  6.52,  99-39,  69-09, 
34-94,  145  29  Contact  Wayne  WertsK9iXU, 
1889  Riverside  Drive,  Sooth  Bend  IN  46616. 
(2T9)  233-5307. 


JAN  12 


WESTBORO,  MA  The  MMRA  Flea  Markei, 
sponsored  by  Ihe  Minuteman  Repeater  As- 
soc. Jnc,  will  be  held  at  the  Westboro  Senior 
Htgh  School  from  9:30  AM-2  PM  Admission 
is  $2,  or  Si  after  1  PM.  6'  x  6J  vendor  spaces 
$5  in  advance ,  Si 0  at  the  door;  with  table  & 
chair— S10  in  advance,  $15  at  the  door.  Roor 
space  with  table  and  chair  will  be  guaranteed 
only  when  paid  for  in  advance.  Vendor  space 
requests  should  be  sen!  by  Jan.  1 ,  1991 ,  to: 
1991  MMRAFlea  Market,  PQ  Box  2282,  Lex- 
ington MA  02173.  Talk-in:  449.925,  223. 94 r 
and  146,61  MHz.  Corttaci  Andy  Morrison 
NtBHt  at  (508)  431-3878  or  Ralph  McNail 
WB2DCL  at  (508)  366-2404. 


JAN  19 


M  O  WTE  R  E Y « C A  Wlnte  rf e  st  9 ■  1  De  m  o  nstra  ■ 
tion  and  Flea  Market  will  be  sponsored  by  the 
Naval  Postgraduate  School  ARC  at  The  Mon- 
terey Fairgrounds.  Salinas  Room,  from  8 
AM-3  PM  Admission  is  free.  For  info,  contact 
Par  at  (408)  $49-4444  (days)  or  Doug  at  (408) 
663-61 17  (evenings),, 


JAN  20 


YONKERS,  NY  The  Metro  70cm  Network 
will  sponsor  an  Electronics  Fair/Giant  Flea 
Markei  at  the  Lincoln  High  School  from  9 
AM-3  PM,  rain  or  shine.  Free  parking.  Admis- 
sion $4.  VE  Exams.  TabJes;  $15  for  the  first 
and  $10  for  each  additional,  $1.80  per  foot. 
Pro-registration  deadline  is  Jan  10,  1991  For 
tables  at  the  door:  $20  all  ■  a  Dies,  $2. 50  per 
fool  Con  I  act:  Otto  Supiiski  WB2SLQ,  53  Hay- 
ward  St,  Yonkers  NY  10704  (914)969-1053. 


JAN  26 


GALLATIN,  TN  The  300  Repeater  Ham 
Festival  will  be  a!  the  GaJEalin  National  Guard 
Armory  on  Highway  25  East  of  Gallatin.  Set- 
up begins  at  6  AM.  Open  to  the  pubfic  from  7 
AM-2  PM.  Walk-in  testing.  TabJes  are  it$&, 
additional  $2.50  each.  Bring  extension  cords. 
Talk-in  on  147.64/  24  from  5:30  AM.  Contact 
Bit!  Ferret!  N4SS8.  1 120  Douglas  Bend  Rd.r 
Gallatin  TN  37066.  (615)452-3962 

CRYSTAL  RIVER,  FL  The  11  Ih  annual  Cit- 
rus County  Hamfest.  sponsored  by  Ihe  Sky 
High  ARC,  will  be  held  in  ihe  National  Guard 
Armory  on  Seven  Rivers  Dr.,  starting  at  9  AM. 
Ad  miss  ion  $4  untit  Dec  20,  and  £5  thereafter. 
XYL's  free  with  OM.  Free  parking.  Vendor 
set-up  from  3-5  PM  Fri.  and  7-9  AM  Sat. 
120V  AC  available  at  no  charge.  Users  must 
provide  plugs,  cords  and  tape  for  attachment 
to  floor  where  cords  cross  aisles.  AH  ex- 
hibitors and  helpers  must  purchase  admis- 
sion tickets.  Parking  for  self  contained  RV's. 
Outdoor  fleamarket  spaces  $5.  fndoor  tables 
$8  each.  All  tables  are  30 "  x  8  Chairs  provid- 
ed. Make  checks  payabFe  to  Sky  High  ARC 
and  mail  to:  SHARC  Hamfest.  9  S  Davis  St., 
Beverly  Hilis  Ft  32655.  Send  S AS E  for  mail 
return  or  pick  up  tickets  at  the  door 

ARDEN  HILLS,  MN  Those  interested  in  mi- 
crowave operations  are  invited  to  attend  a 
meeting  at  the  Satellite  City  radio  store  at  10 
AM.  Free  admission  Contact  Jerry  Jensen 
(612)838-6187 


JAN  27 


VILLA  PARKT  iL  The  Wheaton  Community 
Radio  Amateurs  will  hold  their  24th  Mid-Win- 
ter Hamfest  from  8  AM-3  PM  al  the  Odeum 
Exposition  Center.  Handicap  accessible- 


Tickets  $5  in  advance  with  triple  pri^e  stubs. 
$6  at  the  door  Ail  Flea  Market  tables  re- 
served Call  (708)  231-2428  Talk- in  on 
145.39/.79,  224.14/2.54,  444,475/9.475.  For 
commercial  space,  call  (708)  629-8889  or 
FAX  (708)  629-7098. 

COLUMBIA,  PA  The  Columbia  Area  ARC 
will  sponsor  a  Hamfest  at  the  Columbia  Mar- 
kethouse  from  S  AM-3  PM  Set-up  at  6:30 
AM.  Admission  $3,  Tables  $5-  Free  parking. 
VE  Exams.  Talk-in  on  146715/115,  Contact 
Hamfest  Committee,  Columbia  Area  ARC, 
PO  BOX  574,  Columbia  PA  1 75 12.  (717)  684- 
5603 


FEB  2 


ST,  CATHARINES.  ONT.  The  Niagara 
Peninsula  ARC  Inc.  wHI  hold  its  13th  Annual 
Big  Event  H  a  m-fest/D  inner-da  nee  at  the 
CAW.  Hall  Admission  $3,  tables  $12  com- 
mercial and  $5  non-commercial.  Talk-in  on 
147.24/. 84.  For  info  please  write  N.P.AR.C. 
inc.,  PO  Box  692,  St.  Catharines,  Ontario  L2R 
6Y3,  Canada.  (418)562-4891.  Dinner-dance 
tickets  available  only  in  advance. 

SPECIAL  EVENT  STATIONS 


JAN  5^6, 12-13 


RIO  de  JAN  EiflO,  BRAZIL    The  Hunting  Li- 
ons in  the  Air  Contest,  is  sponsored  by  Lions 
Clubs  International  and  coordinated  by  Ihe 
Rio  de  Janeiro  Arpoador  Lions  Club  (Brazil). 
The  CW  portion  of  the  contest  will  be  held 
from  1200  GMT  Jan.  5-1 200  GMT  Jan.  6.  The 
Phone  portion  of  the  contest  will  be  from  1200 
GMT  J  an.  12- 1200  GMT  J  an  1 3.  The  contest 
commemorates  Ihe  birthday  of  Melvin  Jones, 
founder  ot  Lionism.  Its  main  objective  is  to 
create  and  foster  a  spirit  of  international  un- 
derstanding and  cooperation  among  Lions 
arid  ham  radio  operators  through  worldwide 
communications.  Bands  permitted  are  60, 40r 
20,  15  and  10  meters.  Phone  and  CW,  For 
Phone:  Calling:  CQ... Hunting  Lions  in  the  Air, 
followed  by  caltsign;  Exchanger  RST  report, 
prefix  and  a  sequential  QSO  number,  An  op- 
erator who  is  a  member  of  a  Lions,  Lioness  or 
Leo  club  shall  indicate  the  word  "Lion"  and 
the  name  of  the  club.  If  possible,  identify  the 
district   The  Rio  de  Janeiro  Arpoador  Lions 
Club  members  and  the  Melvin  Jones  Memori- 
al Radio  Club  members  will  add  the  words 
"Arpoador"  and  "Melvin,"  respectively,  For 
CW-  Calling:  CQ...Test  Lions,  followed  by 
callsign;  Exchange;  RST  report,  prefix  and  a 
sequential  QSO  number.  An  operator  who  is 
a  member  of  a  Lions,  Lioness  or  Leo  club 
must  indicate  the  letter  "LiT;  The  Rio  de 
Janeiro  Arpoador  Lions  Club  members  and 
the  Melvin  Jones  Memorial  Radio  Club  mem- 
bers will  add  the  letters  "LA"  and  "LM,"  re- 
spectively. Make  one  log  for  each  mode  fCW 
and  Phone),  Clearly  indicate  the  category 
(single  operator  or  clubs  and  associations 
with  multiple  operators).  Enter  callsign,  the 
band,  the  report  and  sequential  number  of 
QSO— both  received  and  sent.  QSO's  in  the 
different  bands  but  in  the  same  mode  shoufd 
be  indicated  in  the  same  log.  Logs  must  be 
mailed  by  Feb- 15, 1991,  via  airmail,  to:  Con- 
test  Committee  of  Rio  de  Janeiro  Arpoador 
Lions  Club,  PO  Box  2155,  Rio  de  Janeiro 
2001 1,  RJ  ,  Brazil,  South  America,  Also,  write 
to  this  same  address  for  info  about  points  and 
awards. 


JAN  15-21 


DULUTH,  MN  Duluth  area  hams  will  oper- 
ate KBGDAV  [Dogs  After  Victory),  to  com 
memorate  the  Eighth  annual  John  Bear- 
grease  Sled  Dog  Marathon.  Beargrease 
Amateur  Radio  Coalition  (B.A.R.C)  provides 
a  safety  net  for  the  health  and  welfare  of  the 
mushers  and  dogs  during  the  500  mile 
wilderness  race.  Operations  will  be  on -going 
throughout  the  race,  SSB  and  CW  10  through 
80.  For  OSL  send  QSL  and  SASE  to  BARC, 
PO  Box  500,  Duluth  MN  55801. 


SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13,   If  it  is  being  done  in  your 
area  on  70  CM,  all  you  need  is  one  of  our  TVC-4G  ATV 
420-450  MHz  downconveters,  add  any  TV  set  to  ch  3 
and  70  CM  antenna.  Others  may  be  retransmitting 
weather  radar  during  significant  storms.  Once  you  get 
bitten  by  the  ATV  bug  -  and  you  will  after  seeing  your 
first  picture  -  show  your  shack  with  the  TX70-1 A  com- 
panion ATV  transmitter  for  only  $279.  It  enables  you  to 
send  back  video  from  your  camcorder,  VCR  or  TV 
camera  ATV  repeaters  are  springing  up  all  over  -  check 
page  41 1  in  the  90-91  ARRL  Repeater  Directory.  Call 
for  a  copy  of  our  complete  70,  33  &  23  CM  ATV  catalog. 


(818)  447-4565  nvf  Bam-5:30pm  pst. 

P.C.  ELECTRONICS 

2522  3,  Paxsort  Ln  Arcadia  CA  91007 


Visa,  NIC,  COD 

Tom  (W60RG) 
Maryann  (WB6YSS) 


QSO  Tutor 


All  von  need  to  join  the  ranks  of  Amateur  radio  operators.* 
Obtain  your  Novice  license  or  upgrade  lo  a  higher  class  Ihe 
easy  wny  on  your  personal  computer  with  Q£!D  T'tliDF* 


-4. 


® 


P  nig  ram  Features; 

*  Runs  on  IBM  Personal  Computers  and 
compatibles  with  minimum  25GK  RAM  or 
Macintoshes  with  minimum  512  K. 

*  Programs  are  available  for  Novice, 
Technician,  General,  Advanced  and  Extra 
Amateur  class  exams  as  well  as  Commercial 
Radio  Telephone  and  Commercial  Radar 
Endorsement  Each  program  sold  separately. 
-  Work  with  the  entire  question  pool,  selected 
areas,  or  additional  questions  automatically 
selected  by  the  program  from  your  weakest 
areas, 

*  Includes  full  screen  graphics,  explanations 
on  appropriate  questions  and  a  pup  up 
calculator  on  (he  IBM  version. 

•Lors  multiple  study  sessions  and  allows 
resuming  at  a  later  time,  Returns  to  review 
missed  questions  if  desired, 

*  Creates  randomly  generated  sample  tests 
on-line  or  written  on  Epsun/lbM  or 
Macintosh  graphics  printers. 


rr,  lllp .  simile 


ihttj 


VtewM  be  tour  fWi   .  ;  f|KPr<-'trJiii 

Wdnn  Hfesi  IVB<(\04 
Wurfrf  radio  .W   'JtO 


%p^is.  Ho 


;  my  prt^  Thfi  j       J™       -  *****  way  [n  ^ 

Wtte^jii  I  am  h,i\Z  "MUIJi  <1}'-p*dut-[ 

"Martini!  KeiJPLTary-w 


per  class 


PA  roiiidcms  add6&.  Price  include  s^iiiping. 
AdrJ  S3  cadi  Ibr  S  M  -  IBM  Disks  . 

IHM   PuMit  Duma  ill  disk  atai  available  wilh  fcxuHfrHt 

mors*  cotte  lutor  as  >*ell  as  a  enntesi  Iniflfter, 

pntpa^alirhn  prt'[liit«rsK  bi-am  plullrr  jnri  iiHuts. 

Curt  is  SJ  to  COVef  matt  rials  ami  baml  tin  [■ ,  t2  it 

shipped  wUhQSO  TUTOK. 

CjII  ot  wriic  to  ortkr: 

QSO  Software 

208  Partridge  Way 

Kenneti  Square,  PA  19348 

215-347-2109 


J^^forJh,nW  ur^i,,m      v 


*  FUiUy  class  Bctnsfi  (Novice)  rcttuirc?  parsing  a  thc<if>  c^tm 
CC]veA?d  in  tlii.s  pniiTam  mid  ctipyiri-i;  mar se  code  i£5  wOfdi  per 
mmuic.  RX  apptstaiton  forms  xnc  available  on  rctjucsi,  irccof 
bui^M.  Ttfsu  arc  adniiftiticred  by  Itucal  hams;,  call  fuir  man  dciails 
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Above  and  be  yond 


VHF and  Above  Operation 


C.L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake 
San  Diego  CA  921 19 

Gunn  and  IMPATT  Devices 

What  is  the  deference  between  a 
diode  and  a  Gunn  diode?  Why  does  an 
tMPATT  (impact  avalanche  and  transit 
time)  diode  check  out  like  a  diode,  and 
a  Gunn  diode  fail  this  test?  This  month 
well  explore  the  internal  characteris- 
tics of  microwave  diode  oscillators, 
which  will  help  you  determine  whether 
a  device  is  still  alive  or  a  dud, 

Most  devices  picked  up  at  swap 
meets  are  in  the  reajm  of  a  trust  rela- 
tionship, as  detailed  testing  isn't  possi- 
ble. But  most  cavities  that  appear  from 
time  to  time  at  flea  markets  can  be 
tested  with  simple  equipment  to  help 
you  determine  the  status  and  type  of 
microwave  device. 

I  have  experimented  with  most  of  the 
microwave  diodes  available,  and  I  try 
to  pass  on  what  I  have  learned  in  the 
process.  The  first  rule  is  to  look  in  the 
technical  book  section  (621  division)  of 
your  public  libraries,  Using  this  privi- 
lege can  save  you  lots  of  bucks.  IT  you 
cant  locate  material  there,  you  might 
want  to  check  the  nearest  college  li- 
brary, I  find  mysetf  continually  looking 
for  new  material  cover  tng  old  ground.  It 
helps  explain  what  is  going  on,  as  its 
simple  when  you  can  visualize  the  dif- 
ferent devices. 

The  Basic  Diode 

The  basic  diode  has  one  junction,  a 
positive  (P)  and  a  negative  (N)  block  of 
silicon.  When  you  connect  an  ohmme- 
ter  across  the  diode  (positive  lead  of 
ohm  meter  to  positive  terminal  [anode] 
of  the  diode,  and  negative  lead  to  the 
negative  terminal  [cathode]  of  the 
diode),  current  will  flow.  The  current  is 
controlled  by  the  voltage  of  the  ohm- 
meter's  battery  and  the  meter/diode  re- 
sistance. Some  meters  are  better  used 
on  the  limes  1 0  scale,  since  the  times  1 
scale  can  supply  more  current,  and 
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Figure  1,  The  basic  diode  test  circuit 
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could  damage  devices  like  detector 
diodes.  See  Figure  1  for  the  basic  test 
circuit. 

When  using  the  ohm  meter  for  test- 
ing a  device,  first  note  the  reading  in 
the  forward  biased  direction,  then  re- 
verse the  meter  leads.  The  reverse 
reading  should  be  2Q  times  greater,  or 
moreh  for  a  good  diode.  Some  devices 
will  indicate  open  or  infinity  on  your 
ohm  meter.  This  is  OK.  The  point  is  that 
the  diode  in  conduction  measures  low 
resistance,  and  in  reversed  polarity,  is 
very  high  or  open  to  the  meter  circuit. 
This  is  a  simple  test  for  rectifiers. 
zeners  (Delow  reverse  breakdown 
voltage),  and  similar  devices.  These 
devices  can  handle  larger  currents, 
such  as  the  high  currents  the  meter 
might  apply  to  them. 

Applying  this  type  of  test,  you  can 
destroy  some  microwave  devices, 
since  some  functions  of  transistors,  es- 
pecially F£Ts,  can  be  punctured  by  the 
meter's  voltage  If  the  device  is  a  bipo- 
lar transistor,  you  can  get  away  with  it, 
but  be  careful  of  the  voltage  and  the 
amount  of  current  that  the  meter  sup- 
plies. Check  the  battery  in  your  meter 
and  its  polarity  in  reference  to  the  me- 
ter leads.  It  helps  when  the  positive 
battery  voltage  in  the  ohmmeter  test  is 
on  the  red  or  positive  side. 

Don't  use  the  highest  meter  scale. 
Stay  on  the  times  10  scale  to  iirnii  cur* 
rent  I  use  a  Triplet!  model  630.  20k 
ohms  per  voft,  to  do  my  tests.  On  the 
X-10  ohms  scale  it  uses  a  t  .5  volt  bat- 
tery for  tests.  This  is  my  swap  meet  and 
general  purpose  meter, 

IMPATTs  and  Gunn  Oscillators 

Let's  get  into  the  innards  of  the  mi* 
crowave  devices  and  find  out  what 
makes  IMPATT  and  Gunn  diodes  dif- 
ferent. The  basic  difference  ties  in  the 
materials  used  to  construct  each 
device.  Both  devices  produce  mi- 
crowave oscillations  at  various  power 
levels  and  are  quite  compact  com- 
pared to  the  older  lube  systems  they 
replaced 

The  Gunn  device  is  constructed  of  a 
triple  layer  of  4,N"  type  semiconductor, 
actually  a  very  thin  wafer  a  few  mtcrons 
thick  (the  actual  Gunn  surface).  This 
active  Gunn  element  is  sandwiched 
between  two  "N"  blocks  of  material 
allowing  a  bonding  surface  to  the  very 
thin  Gunn  maieriaL  As  such,  the  Gunn 
device  does  not  have  a  diode  junction, 
Because  the  Gunn's  three-piece  con- 
struction consists  of  only  one  type  ot 
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Figure  2.  Gunn  diode  construction.  Frequency  of diode  determined  by  thickness  of 
Gunn  diode  wafer.  A  thick  wafer  indicates  6  GHz.  a  ihin  wafer  indicates  W  GHz 
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material.  "H"  type,  ft  doesn't  test  like  a 
normal  diode.  Why  it  Is  called  a  diode 
(implying  two  elements,  anode  and 
cathode}  eludes  me. 

Testing  a  Gunn  device  with  the  ohm- 
meter  will  show  a  dead  short  of  about  2 
to  3  ohms  in  either  direction.  The  prob- 
lem is  that  this  may  be  a  good  Gunn 
device!  Reversing  the  meter  leads 
won't  help;  you'll  get  the  same  reading- 
Remember  I  said  the  device  has  no 
diode  junction  and  is  constructed  from 
a  single  (triple  tayer  sandwich)  block  of 
"P41T  type  semiconductor  material. 
What  is  required  is  some  means  of  ob- 
serving microwave  operation  In  a  cavi- 
ty to  check  for  microwave  operation. 
See  Figure  2  for  the  Gunn's  structure. 
(Note:  The  Gunn  device  can  operate 
using  strip  lines,  but  efficiency  is  very 
low,  about  2%0 

The  Gunn  device  is  a  bulk  semicon- 
ductor (solid)  that  causes  the  DC  elec- 
tron flow  through  the  material  to  bunch 
in  clumps  of  electrons.  These  clumps 
or  bundles  of  electrons  represent  puls- 
es of  current  in  a  resonant  cavity,  and 
comprise  the  microwave  period,  or  res- 
onant oscillations.  Cavity  operation  of 
Gunn  diodes  is  the  most  efficient 
method  used  today  to  produce  high 
power  units. 

4  visualize  this  bunching  effect  by 
picturing  ten  thousand  BBs  rolling 
down  a  plank  Due  to  collisions  and 
other  factors,  some  electrons  (BBs) 
slow  down,  while  others  speed  up.  The 
result  is  that  they  vary  in  speed,  and 
bunch  up  at  a  rate  that  is  the  resonant 
frequency  of  the  cavity,  This  output 
power  obtained  at  microwave  can  vary 
from  a  few  mW  to  over  half  a  watt- 

Gunn  devices  are  voltage-fed, 
meaning  they  can  have  all  the  current 
they  want  to  draw  from  the  supply  at  a 
particular  voltage.  Please  note  that 
Gunn  devices  are  polarity  sensitive. 
They  will  not  work  with  reversed  polari- 
ty and  most  likely  will  self-destruct  un- 
der this  condition,  if  you  have  an  un- 
known device,  try  it.  You  have  a  50-50 
chance  of  being  correct.  Most  are  posi- 
tive, but  a  few  are  negative.  If  you  have 
several  surplus  devices,  check  the  cir- 
cuit they  came  from  for  clues  as  to 
voltage  polarity.  If  none  are  available 
try  them  and  hope  for  the  best. 

A  sure  giveaway  of  a  shorted  Gunn 
occurs  when  you  apply  DC  power  and 
it  acts  jusl  like  a  6/32  screw— a  real 
ZERO  dead  short.  A  good  Gunn  will 
lest  fike  a  a  2-ohrn  short,  but  when  used 
in  a  cavity,  it  will  only  draw  a  certain 
amount  of  current,  depending  on  the 
power  rating  of  the  device  and  its 
ohmic  considerations.  Some  100  to 
200  mW  devices  draw  400  to  BOO  mA  at 
10  to  14  volts.  A  typical  10  mW  device 
draws  about  130  mA. 

Gunn  devices  can  test  (ohmic)  good, 
but  not  produce  RF  in  a  cavity  due  to 
poor  cavity  desjgn  or  just  a  stubborn 
Gunn  device.  !  have  observed  several 
troubles  with  Gunn  devices,  such  as  no 
RF  output,  shorted,  and  just  plain 
cranky  oscillators. 

Testing  Gunn  Devices 

With  the  Gunn  device  in  a  cavity, 
apply  about  6  to  7  volts  DC,  taking  note 


of  the  current  which  should  be  near 
normal  for  the  power  level  of  the 
device  At  very  Sow  voltages  the  current 
might  be  excessive.  Watch  for  mi- 
crowave output  and  slowly  raise  the 
voltage  towards  1 0  volts.  Keep  an  eye 
on  both  the  current  and  microwave  out- 
put. The  device  will  oscillate  near  its 
point  of  negative  resistance.  If  it  does 
not,  make  adjustments  to  your  cavity 
circuit  while  watching  for  microwave 
output  Voltage  should  be  set  at  or  near 
10  volts,  but  not  higher  for  cavity  ad- 
justments. Once  operation  Is  OK,  you 
can  reduce  the  voltage  to  5  to  7  volts 
and  make  a  chart  of  the  voltage  vs. 
current  readings.  Your  curve  should 
look  something  like  mine  in  Figure  3. 

For  brave  souls  who  wish  to  deter- 
mine the  maximum  voltage  of  their 
Gunn  device,  Increase  voltage  slowly 
until  there  is  no  further  increase  in 
microwave  output.  Do  not  Increase 
voltage  above  this  point.  Further 
voltage  increases  will  result  in  device 
destruction.  In  most  devices,  the  maxi- 
mum voltage  that  can  be  used  safely 
varies  from  9  to  12  volts.  You  are  TICK- 
UNG  THE  TAIL  OF  THE  DRAGON  AT 
THIS  POINT.  I  do  no!  recommend 
maintaining  this  voltage  level  for  more 
than  a  short  lime.  Sack  the  voltage 
down  about  1  volt. 

I  have  destroyed  many  good  devices 
by  pushing  this  limit,  and  they  don't 
give  you  a  second  chance.  Keep  the 
voltage  at  the  setting  for  peak  RF  out  or 
slightly  less,  and  you  will  be  OK. 

IMPATTS  Diodes 

IMPATT  diodes  differ  from  Gunn 
diodes  in  that  they  have  a  diode  junc- 
tion and  can  be  tested  with  an  ohmme- 
ter. They  test  just  like  a  normal  diodeT 
checking  for  good  front  to  back  ratio. 
IMPATTS  are  current-fed,  and  as  such 
are  limited  by  a  series  resistor  in  the 
maximum  amount  of  current  they  can 
draw.  The  power  supply  required  for 
tMPATT  diodes  is  much  higher  than 
that  required  for  Gunn  devices.  IM- 
PATTs require  about  75  to  100  votts 
DC  and  current  is  usually  limited  to 
about  35  mA. 
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Figure  3.  Gunn  diode  current  vs. 
voltage  curves. 
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Figured  tMPATT  diode  operation  The 
tMPATT  diode  resembles  a  zerter 
diode  curve  of  operation*  it  operates  in 
an  avalanche  current  limited  mode 
with  80  volts  reversed  biased  at  about 
35  rnA.  tMPATT  case  style  is  identical 
to  that  of  a  Gunn  device. 


As  noted,  IMPATT  stands  for  IMpact 
Avalanche  Transit  Time.  Sounds  like 
electrons  doing  their  thing,  rolling 
down  the  plank.  However,  the  effect  is 
pari  of  an  avalanche  breakdown  and 
the  transit  time  of  electron  flow  in  the 
device  (similar  to  rener  action).  It  has 
to  be  controlled  partly  by  device  con- 
struction end  by  limiting  current  to  e 
safe  value.  If  current  was  not  limited, 
the  device  would  run  away  instantly 
and  self-destruct.  The  breakdown  re- 
gions of  a  zener  and  an  IMPATT  diode 
are  nearly  identical.  Zeners  can  be 
made  to  operate  as  IMPATTs.  but  not 
all  of  them  will  function  as  IMPATTs, 
and  those  that  do  will  be  very  ineffi- 
cient 

I  have  several  IMPATT  oscillators, 
and  they  are  very  fussy  compared  to 
Gunns.  Designing  circuits  with  IM- 
PATT devices  can  be  very  touchy;  as 
severai  circuit  designers  demand  tight 
guidelines  tn  limiting  substitutions  be- 
tween devices.  Tney  work  well,  but  are 
critters  unto  themselves,  and  are  not 
very  design-forgiving.  I  have  had  poor 
luck  replacing  a  defective  IMPATT  with 
surplus  devices,  However,  using  the 
IMPATT  sources  as  they  came  from 
surplus,  I  have  found  them  well-suited 
for  beacon  operation.  This  is  due  to  a 
higher  cavity  Oand  resultant  frequen- 
cy stability.  If  you  want  an  IM  P ATT  sys- 
tem I  recommend  you  obtain  a  good 
commercial  new  or  surplus  device. 

The  surplus  unit  we  found  was  man- 
ufactured by  Raycon,  part  #1 0000-104- 
02,  and  provided  100  mW  output  at  80 
volts/35  mA.  N6l2W's  beacon  on  Mt. 
Helix  in  San  Diego  County  was  based 
on  this  unit.  The  10  GHz  beacon,  in  use 
for  over  two  years  now,  has  worked 
well.  The  high  O  cavity  of  the  IMPATT 
oscillator  helps  minimize  external  influ- 
ences* making  the  oscillator  less  sensi- 
tive to  frequency  pulling.  Temperature, 
humidity,  drafts,  and  the  environment 
are  all  hostile  to  beacons,  not  to  men- 
tion constant  operation.  The  enclosure 
used  to  protect  this  beacon  Is  a  short 
section  of  plastic  sewer  pipe  fully  con- 
taining the  oscillator  and  waveguide 
slotted  antenna. 

Mailbox  Comments 

Albert  KC2M I  of  the  Oneonta  ARC  in 
Oneonta,  New  York,  writes  that  several 
dub  members  would  like  to  get  started 
with  microwave  experiments,  as  that 
part  of  the  radio  spectrum  is  new  to 


them.  He  reports  that  they  were  given 
several  Gunn  oscillators  with  defective 
devices.  Albert  is  looking  for  24  GHz 
equipment  to  place  several  stations  in 
operation  on  that  band  as  well.  His  ad- 
dress is  RD  #2,  Box  325,  Oneonta  NY 
13820, 

Lyle  Patison  VK2LU  is  planning  a 
talk  on  "starting  out  on  10  GHz"  to 
amateurs  'down  under1 '  at  a  local  ra- 
dio club,  Lyle  says  he's  been  interest- 
ed in  1 0 GHz  operation  for  many  years, 
and  has  a  wideband  unit  (20  mW),  and 
a  narrowband  transceiver  (SSBK  CW, 
NBFM)  with  1  mW  of  output  power. 
This  unit  injection  locks  a  30  mW  oscil- 
lator for  the  final  amplifier.  The  injec- 
tion lock  is  accomp fished  using  a  circu- 
lator, and  the  resultant  SSB  output  is 
quite  good.  He  uses  a  20-inch  dish  with 
a  Cassegrain  feed.  He  also  runs  a  local 
beacon  on  10,368270  GHz  with  12  mW 
output  that  has  EPROM  identification, 

LyEe's  narrowband  gear  was  home- 
built  mainly  from  modified  English  de- 
signs. He  is  trying  to  get  more  activity 
on  this  band  in  Australia,  hoping  that 
talks  at  the  local  radioclubs  will  perk  up 
interest. 

Ace  K5AR  would  [ike  more  informa- 
tion on  toroidal  transformers  and  spike 
reduction  for  the  power  supply  project 
{see  the  August  1990  issue  of  73)-  I 
haven't  found  the  answer  in  surplus  on 
the  transformers  yet,  but  the  spike  re- 
duction can  be  limited  by  the  addition 
of  a  0.1  uF  cap  and  a  series  5  ohm 
resistor  from  drain  to  ground.  You 
might  have  to  vary  the  capacitor  value 
somewhat  for  maximum  spike  sup- 
pression. Observe  on  a  scope  and  ad- 
just the  capacitor  trimming  for  your 
switching  rate. 

I  still  have  Gunn  devices  available 
for  6  and  10  GHz  with  50  mW  devices 
priced  at  $5  each,  and  devices  up  to 
100  mW  for  S10  each  postpaid.  Addi- 
tionally, I  am  looking  for  photo-multipli- 
er tubes  for  use  in  a  laser  communica- 
tions system  that  I'm  building.  Of 
particular  interest  are  the  types  that 
use  the  top  of  the  tube  for  input,  Any 
help  in  locating  the  photo-multiplier 
tubes  would  be  appreciated,  When  the 
system  is  in  operation,  I  will  publish  full 
details  on  its  construction. 

As  always,  J  will  be  glad  to  to  answer 
any  questions  related  to  our  VHF/UHF 
microwave  bands  or  similar  topics. 
Please  send  an  SASE  for  prompt  reply. 
73Hs  Chuck  WBGIGP 
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SG-230 

SMARTZJNER 

HF  ANTENNA  COUPLER— SSB,  AM,  CW  &  DATA 

FAST— INTELLIGENT     ACCURATE 

OPERATES  WITH  ANY  HF  TRANSCEIVER 

The  Smartuner  high  technology  coupler  imciligcmly  luncs  any  length  antenna  {&  to  SO 
U)  in  i he-  1 II"  hand.  This  unit  will  operate  with  any  HF  transceiver  within  its1  specifica- 
tions. The  Smart uncr  switches  64  Input  and  32  output  capaciEance  combinations  plus 
2.5$  indue  tance  combinations  in  a  "'pi"  network  resulting  in  over  a  hair-million  different 
ways  to  ensure  a  perfect  match  Tor  the  transceiver.  And,  it  remembers  Uw  frequency  and 
iftc  liming  vatues  and  will  re-select  thes^  values  In  less  than  lO  ms  next  time  you 
transmit  on  that  frequency, 

SPECIAL 
HAM  PRICE 
$555.00 


(kvdon  West.  WB&b'OA.  •'ibc-SniArHmcifcihtiwiiLiiiplei  I've  ever  tested  or  used" 

*  MICROPROCESSOR  CONTROLLED  *  1 , S  TO  30  MHZ  RAN  G  E 

*NON- VOLATILE  MEMORY  » 1 0  TO  150  WATTS  INPUT  POWER. 

•WATERPROOF  » 1 0  MS  RETUN1NG  TIME 

•B.LT,E.  INDICATOR  *S  TO  80  FT-  ANTENNA  (ALL  TYPES) 

■FOR  MARINE,  AVIATION  ,  HAM  AND  PARA-MILITARY  APPLICATIONS 

The  SG-230  Smartuner  is  available  from; 

Hi 's  Amateur  Radio.  Fl  305-525  0105  Mott  ttfefl  Radio.  CA  7  i  4-549-5000 

$Wplv$  Saks.  AC '402-546  -4750         fun  '$  Electronic,  CA  2 1 5-390-8003         Henry  Radio.  CA  21 '3-820-1234 

SfiC  Inc.,  SGC  Building,  13 73 7  &E.  26th  St.,  Bellevue,  WA  98005,  USA 

PXX  to  352^  98009   Telex :  328834    Fax:  206-746-6384    Tel:  206-74^-6310 


CIRCLE  IBS  ON  READER  SERVICE  CARD 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  Intermod,  and  desense 
problems  in  repeater  systems. 

•40  to  1 000  Mhz  tuned  to  your  frequency 

*5  large  helical  resonators 

•Very  high  rejection 

•Low  noise — high  overbad  resistance 

•8 db  gain— ultimate  rejection  >80db 

•GaAs  fet  option  {above  200  Mhz) 

•Cast  aluminum  enclosure 

Typical  rejection:  *N,  BNC,  and  S0239  connector  options 

±600 Khz  @  i45Mhz:28db 

±1 .6  Mhz  @  220  Mhz;  40db(44db  GaAs)       ±20  Mhz  @  800  Mhz:  65db 

±    5  Mhz  @  450  Mhz:  50db{60db  GaAs)       ±2QMhz  @950Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


•Up  to  8  EPROM  programmed  messages 
•Adjustable  audio,  speed  &  interval  timer 
■ 'ID  over  voice  inhibit" 
•  Low  power  option 
•Modular  design 

•Message  selection  via  binary  input — 
TTL  levels 
•Size:  2,7  x  2.6  x  0.7r' 

The  ID-2B  provides  required  station  identification  without  troublesome 
diode  programming.  The  "ID  over  voice  inhibit"  circuitry  allows  for  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing. 


Model 
ID-2B 


ID-2B  Wired/Tested  $99.95 


ID-2B-LP  Low  Power  $109.95 


0LB  ELECTRONICS  JNC 

151  Commerce  Pkwy.,  Buffalo,  NY  14224 
716-675-6740     9  to  4 
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Number  28  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
2225  Mayflower  NW 
Massilfon  OH  4464$ 

Getting  on  AMTOR 

Aside  from  the  usual  New  Year's  resolu- 
tions, such  as  losing  weight  and  quilting 
smoking,  here  is  one  resolution  you  just 
have  to  see  through:  QRP  AMTOR.  Last 
April  f  treated  myself  to  a  new  AEA  PK-232 
muhimode  controller,  vowing  that  some- 
day I'd  give  AMTOR  a  try.  Well,  that  is 
exactly  what  I  did,  and  I  can  say  without 
question  that  QRP  and  AMTOR  is  a  hard 
combination  to  beat. 

I'm  not  going  to  try  to  explain  AMTOR 
from  the  protocol  level  up,  but  rather  share 
some  good  on-the-air  experience  I've- 
learned  through  trial  and  error.  Some  of 
my  mistakes  might  help  others  get  on  the 
airwith  AMTOR. 

What  You  Need  to  Operate  AMTOR 

First,  you'll  need  one  of  the  multimode 
controllers.  I  picked  the  PK-232  because 
of  the  vast  amount  of  software  written  just 
for  it.  You  have  your  choice  of  the  PK-232, 
the  KAM  all-mode,  or  the  MFJ-1278  termi- 
nal unit.  All  of  these  are  excellent  and  will 
work  just  fine  for  AMTOR.  Besides  the 
controller,  you'll  also  need  a  computer  or 
terminal  unit,  I  opt  for  the  computer,  as  you 
can  operate  dedicated  software  to  really 
enhance  the  operation  of  the  multimode 
controllers. 

Some  software  programs  are  written 
just  for  a  specific  controller.  In  most  cases, 
you  can't  use  a  program  written  for  the 
PK-232  and  expect  the  software  to  work 
correctly  with  an  MFJ  controller.  Both  MFJ 
and  Kantronics  offer  specific  software  for 
their  controllers.  There  are  also  third  party 
software  companies  selling  programs  for 
any  controller.  Sometimes  you  can  find 
outstanding  software  for  a  controller  on  a 
local  BBS.  CompuServe's  Ham  Net  has  a 
huge  data  library  full  of  programs  for  multi- 
mode  controllers. 

If  you  don't  have  a  computer,  thats  alj 
right,  too!  A  dumb  terminal  will  work,  but 
you II  have  to  put  up  with  the  Jack  of  spe- 
cialized software  This  means  you  won't 
be  able  to  use  spftt  screens  to  separate 
transmit  text  and  receive  text.  The  dumb 
terminal  will  allow  you  to  communicate  to 
the  multimode  controller,  and  that's  all. 


Your  Rig  and  Power  Supply 

You'll  also  need  a  radio  that  will  operate 
full  QSK  break-in,  Many  of  the  newer  rigs 
will  do  just  that,  but  check  carefully  before- 
hand. I've  used  Ten-Tec  rigs  (both  the  Ar- 
gosy and  the  Argonaut  509)  and  have  had 
no  trouble  at  all  running  AMTOR.  In  most 
cases,  you  can't  use  the  break-in  VOX;  it 
won't  switch  fast  enough  for  AMTOR. 
And,  although  thisdoesn't  apply  to  QRP,  if 
you  run  an  amplifier t  be  sure  it  will  also 
operate  at  full  QSK. 

Since  AMTOR  is  almost  100%  key- 
down  (depending  on  your  mode,  FEC  or 
ARQ  [see  next  paragraph);  FEC  mode  IS 
100%  key-down,  while  ARQ  is  not,  but  it 
still  demands  a  lot  from  the  power  supply), 
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power  supplies  will  be  taxed  to  their  limit. 
Make  sure  you  have  a  good  supply  of  cool 
air  flowing  around  the  transceiver  and  its 
power  sup  ply,  Keep  th  i  ngs  coo  I  h  and  you'll 
save  yourself  a  lot  of  problems. 

AMTOR  Modes 

AMTOR  has  two  basic  modes:  FEC  and 
ARQ.  These  are  also  called  Mode  8  for 
FEC  and  Mode  A  for  ARQ,  Without  getting 
into  the  why  and  wherefore  of  either  mode 
from  a  protocol  standpoint,  all  you  need  to 
know  is  this:  To  call  CO.  use  FEC  or  Mode 
B.  This  is  a  simple  forward-error-correct- 
ing  control  for  sending  each  character 
twice.  FEC  is  used  to  call  CQ,  or  for  net 
operations  and  even  for  bulletins.  FEC 
sounds  very  much  like  RTTY.  In  fact,  after 
a  while,  you'll  be  able  to  tell  by  the  sound 
of  the  FEC  signal  whether  or  not  a  station 
is  calling  CQ, 

Mode  A,  or  ARQ,  is  a  synchronous  sys- 
tem transmitting  blocks  ot  three  charac- 
ters at  a  time.  ARQ  has  the  characteristic 
chirp-chirp  sound  that  makes  AMTOR 
stand  out  on  the  bands.  It  is  in  this  mode 
that  you  need  full  QSK  for  proper  AMTOR 
operation.  After  you  have  called  or  an- 
swered a  CQ,  switch  to  ARQ  mode.  (To 
make  life  easier,  if  you  call  CQ  and  some- 
one  answers  you,  the  controller  will  auto- 
matically switch  over  to  ARQ,  assuming 
the  other  station  answers  you  in  ARQ.) 

This  has  been  a  very  simpte  look  at 
AMTOR.  To  get  on  the  air  and  start  making 
contacts  is  really  quite  easy.  Be  sure  to  get 
all  thep  roper  plugs  con  n  acted  to  the  multi- 
mode  controller  and  the  radio-  This  in- 
cludes the  microphone  and  audio  out  to 
the  controller.  Most  AMTOR  is  on  20  me- 
ters, and  in  lower  sideband,  so  you'll  have 
to  switch  to  the  proper  sideband  if  you 
want  to  start  off  with  the  right  foot.  On  the 
Ten-Tec  rigs,  I  have  to  choose  the  proper 
sideband  by  setting  the  MODE  switch  to 
SBPR.  Also,  with  the  Ten-Tec  Argosy,  the 
digital  readout  will  now  be  off  by  about  2.5 
kHz.  Keep  this  in  mind  when  trying  to  dial 
up  a  BBS  on  AMTOR. 

From  either  the  software  or  a  dumb  ter- 
minal, if  you're  using  one,  you'll  have  to 
include  a  SELCAL.  This  identities  your 
station-  You  must  have  a  SELCAL,  or 
AMTOR  wont  work!  SELCAL  is  simple  to 
add  to  the  controller1  s  memory.  In  most 
cases  you  drop  your  second  letter  and 
number  from  your  calL  For  example^  my 
call  is  WeeVGE  and  my  SELCAL  is  WVGE . 

With  thi  s  out  of  t  h  e  way ,  we  can  sta  rt.  As 
I  said,  most  of  the  AMTOR  activity  can  be 
found  on  20  meters,  from  about  14.070  to 
about  14.082,  give  or  take  a  few  kHz. 

If  your  software  will  allow  it,  make  up  a 
CQ  buffer  or  text  file.  Use  the  standard 
3X3  call,  but  be  sure  to  include  your  ARQ 
SELCAL!  If  you  don't,  no  one  will  be  able 
to  sync  up  with  your  station.  After  you  have 
a  f i le  or  buffer ,  go  to  FEC  and  send  the  f i te . 
Your  transmitter  will  come  on-line,  and 
you'll  be  in  100%  key-down.  After  the  file 
has  run  out,  switch  to  standby  mode  and 
wait  to  see  it  you  get  an  answer.  If  you  do, 
youll  know  instantly.  The  transmitter  will 
start  switching  on  and  off  very  fast,  and 


you'll  be  able  to  see  what  the  other  station 
is  saying  on  the  men  iter, 

If  you  get  no  response  from  your 
CQ  after  a  while,  tune  up  and  down 
the  band  and  look  for  a  solid  RTTY- 
like  tone.  This  Is  an  FEC.  On  the  PK-232, 
tune  until  both  the  right-most  and  left  most 
LEDs  are  as  brightly  lit  as  possible. 

The  tuning  indicator  on  the  PK-232 
leaves  a  lot  to  be  desired ,  but  after  a  while 
you  can  get  the  hang  of  it.  When  the  FEC 
signal  is  tuned  in  properly,  the  controller 
will  switch  from  standby  to  FEC.  At  this 
point,  you  should  see  something  on  the 
monitor.  Look  closely  for  the  stations 's 
SELCAL,  When  the  station  goes  to  stand- 
by, switch  to  ARQ  and  send  his  SELCAL. 
Your  transmitter  will  start  switching  on  and 
off,  asking  for  the  other  station's  SELCAL, 
When  the  two  sync  up,  you're  connected. 
At  this  time  you  can  chat  to  your  heart's 
content. 

Perfect  Copy  at  QRP 

At  this  point,  more  than  likely  you're 
wondering  what  all  this  has  to  do  with  low- 
power  communications.  Well,  with 
AMTOR,  you  get  100%  perfect  copy  at 
very  low  power  levels,  I've  had  two-hour 
QSOs  with  DX  stations  running  no  more 
than  one  watt  RF  output!  Of  course,  there 
were  a  lot  of  Repeat  Requests  (RQs)  be- 
tween the  two  stations,  but  we  did  manage 
to  type  away, 

Running  QRP  AMTOR  is  slick!  Things 
might  slow  down,  but  you  can  still  hold  a 
QSO.  There  are  several  things  you  should 
try  to  remember.  First,  since  AMTOR  gen- 
erates 100%  perfect  copy  on  both  sides  of 
the  QSO,  you  don't  need  to  repeat  any- 
thing! Don't  ask  "Hows  the  copy?1  *  when 
you  know  it's  100%  perfect  on  AMTOR. 
LEARN  HOW  TO  TYPE,  Nothing  is  worse 
than  talking  with  someone  who  can't  type. 
Now  this  does  not  mean  you  have  to  do  60 
words  per  minute,  but  you  should  do  bet- 


ter than  the  'ol  hunt-and-peck  method. 

I  also  found  out  that  you  you  can't  adjust 
anything  white  AMTOR  is  running  be- 
cause of  the  rapid  on-and-off  switching  of 
the  transmitter.  So  be  sure  the  SWR  is 
correct,  the  power  level  is  where  you  want 
it,  a nd  th  e  audio  gal n  is  correctly  set ,  I 1  h  ed 
to  adjust  the  antenna  tuner  while  operat- 
ing AMTOR.  Noway! 

If  you  have  not  tried  AMTOR  QRP, 
you  Ye  really  missing  out  on  some  great 
times.  Give  it  a  try.  You  won't  be  disap- 
pointed! 

Coming  Soon 

Before  we  run  out  of  space  this  time,  I 
want  to  mention  that  Tve  got  several  really 
useful  projects  lined  up  tor  the  upcoming 
months.  The  first  project  will  be  a  universal 
T/R  sequencer.  This  unit  will  control  all  the 
switching  requirements  that  the  active 
QRPer  might  n&ed.  The  T/R  controller  will 
handle  just  about  anything  you  can  throw 
at  it  J' m  using  mine  for  T/R  controlling  of 
an  old  Drake  R4-B  receiver  and  a  host  of 
home-brewed  transmitters. 

There  are  ample  inputs  for  up  to  six  dif- 
ferent keying  methods.  These  can  include 
a  straight  key,  bug,  electronic  keyer,  and 
even  a  computer,  All  inputs  are  isolated 
from  the  transmitter /receiver  circuits.  You 
can  adjust  the  T/R  delay  from  the  front 
panel  as  well  as  the  internally  generated 
sidetone.  A  separate  T/R  relay  switches 
the  antennas  from  a  remote  location.  The 
entire  circuitry  requires  12  volts  at  40  mA. 

Best  of  all,  all  parts,  and  I  mean  ALL 
parts,  can  be  purchased  new  from  Radio 
Shack.  The  photos  show  two  versions  of 
the  controller  I  use:  One  for  the  shack  and 
the  other  for  the  workbench.  Everyone 
should  have  one  of  these  in  the  shack 
Sure  saves  frustration  when  testing  and 
building  QRP  transmitters.  So  get  ready 
and  heat  up  the  soldering  iron  for  next 
month. 


Photo  A,  Version  one  of  the  T/R  controller  every  ham  shack  should  have— next  month 's 
project* 
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Number  29  on  your  Feedback  card 


Hams  with  class 


Carole  Perry  WB2MGP 

RO,  Bom  131646 

Staten  island  NY  10313^0006 

Ham  Homeroom 

Through  a  wonderful  twist  Of  fate, 
this  term  I  wound  up  as  the  homeroom 
teacher  for  the  lop  8th  grade  class  al 
Intermediate  School  72  in  Staten  Is- 
land, New  York.  I  was  excited  at  the 
prospect  of  working  with  a  group  of 
gifted  youngsters,  hut  I  was  especially 
delighted  to  see  the  familiar  names  on 
the  class  register.  Many  of  Ihe  children 
had  been  in  my  7th  grade  ham  radio 
program  last  year.  Imagine  my  delight 
in  learning  that  almost  50  percent  of  my 
homeroom  students  were  licensed  am- 
ateur radio  operators! 

What  a  year  we've  been  having!  By  7 
a.m.  many  of  the  youngsters  are  al  the 
classroom  door,  eager  to  get  into  the 
shack.  For  45  minutes  every  morning 
the  young  hams  are  busy  swapping 
stories  about  their  contacts  of  the  night 
before,  and  looking  up  addresses  rn  my 
callbook. 

While  I'm  busily  tending  to  the  duties 
of  a  homeroom  teacher,  I  delight  in 
looking  toward  the  station  and  seeing 
the  kids  having  a  ball  on  the  radio.  Al- 
most every  morning  they  greet  the  lo- 
cal hams  on  the  2  meter  repeaters,  and 
then  move  over  to  10  meters  and  20 
meters.  Inevitably,  they  get  caught  up 
in  an  interesting  QSO.  and  they're  still 
engrossed  when  the  first  period  bell 
rings,  f  must  admit  I  find  it  very  difficult 
to  admonish  them  about  thts 

Fortunately,  their  first  penod  teacher 
understands  the  "pull''  of  the  radio 
with  these  youngsters,  and  kind  of 
looks  the  other  way  because  he  knows 
the  kids  are  with  me  at  the  ham  shack. 
One  of  the  benefits  of  having  a  sue* 
cessful  ham  radio  program  in  a  school 
is  that  the  staff  and  administration  be* 
come  aware  of  the  value  Of  the  pro- 
gram to  the  entire  school  The  children 
who  have  been  in  the  ham  radio  pro- 
gram are  always  coninbutmg  interest- 
ing anecdotes  and  information  to  their 
social  studtes  and  science  classes 
There  is  a  tremendous  respect  and 
appreciation  by  other  teachers  who 
know  what  the  program  can  offer  to  the 
children. 

Novice  Follow-Up 

It  has  been  a  real  treat  for  me  to  be 
part  of  the  follow-up  for  these  newly 
licensed  operators.  Very  often  we  lose 
the  Novices  after  the  course  ts  over 
because  they  lose  contact  with  a  ham 
who  can  continue  to  work  with  them. 
By  having  them  "under  my  wingM  in 
the  homeroom  after  they've  gotten  li- 
censed, I  can  provide  more  follow-up 
activities  for  them  and  help  steer  them 
into  the  waiting  arms  of  the  local  clubs 

The  ham  radio  setup  in  my  room  al- 
lows the  children  to  meet  with  each 
other  and  to  have  fun  making  contacts 
together  Some  of  these  students  don't 
have  a  radio  at  home  yet  Since  they've 
been  given  a  chance  to  use  the  schooi 
equipment  every  morning,  they've  be- 
gun to  realize  how  much  fun  getting  on 
the  air  can  be.  Anyone  who  deals  with 
youngsters  knows  that  having  fun  is  a 
contagious  activity.  Always  try  to 
provide  the  environment  and  ingredi- 


ents in  a  learning  situation  for  the  chil- 
dren to  enjoy  themselves  and  feel  good 
about  what  they're  doing  Amateur  ra- 
dio can  provide  you  with  alt  the  compo- 
nents needed  to  make  every  child  feel 
special 

It's  a  good  lesson  for  all  of  us  to  re- 
member that  it's  important  to  provide 
the  next  step  for  Novices.  Getting  li- 
censed is  only  the  beginning. 

What  We  Enjoy 

While  speaking  to  these  highly  moti- 
vated, temfic  kids  one  day,  I  asked 
them  what  they  enjoyed  most  about 
amateur  radio.  Perhaps  you  can  share 
their  responses  with  other  youngsters 

Mary  Alestra  KB2IGG:  Age  12,  Ex- 
tra Class.  "There's  no  doubt  about  why 
the  kids  in  our  ham  radio  crass  at 
school  are  bright-eyed  and  perky  in  the 
morning.  We  all  look  forward  to  starting 
the  morning  with  a  contact  on  the  air. 
All  of  us  love  the  warm,  welcoming 
good  morning  we  receive  from  our 
many  ham  friends  on  the  local  re- 
peaters, its  also  a  real  thrill  for  us  to 
make  a  contact  overseas  with  a  coun- 
try we've  been  learning  about  in  our 
social  studies  class. 

"Many  of  the  things  we  learn  each 
morning  at  the  school  ham  shack  are 
helpful  lo  us  in  setting  up  our  shacks  ai 
home,  and  in  teaming  how  to  operate 
properly  and  courteously.  I  also  love 
meeting  other  kids  on  the  'CQ  All 
Schools  Net'  and  becoming  pen  pals 
wHh  many  of  them. 

Here  at  Intermediate  School  72  we 
Know  how  to  get  going  rn  the  morning; 
eat  a  good  breakfast  and  get  ready  for 
a  great  contact  to  start  the  day." 

Mike  Mikos  KB2JNB;  Age  12,  Tech- 
nician Class.  "Ever  since  I  received  my 
license  I've  made  some  exciting  con- 
tacts. My  rig  is  a  Unlden  HR-2600 
putting  out  25  watts  into  a  Cushcraft 
AR-10,  Some  of  my  best  DX  contacts 
have  been  with  Germany,  Japan, 
Spain,  Madeira,  Portugal.  Austria. 
Africa.  Panama,  England,  and  Italy. 

"But  one  of  my  most  memorable 
contacts,  even  though  it  wasn't  a  new 
country,  was  when  I  talked  to  a  Cub 
Scout  group  in  New  Jersey.  I  loved  talk- 
ing to  the  kids  and  answering  their 
questions  about  ham  radio.  I  really 
hope  I  got  some  of  those  boys  interest- 
ed in  the  hobby. 

'I've  had  my  license  for  seven 
months  and  I  haven't  gotten  tired  or 


All  I  Ever  Really  Needed  to  Know  I  Learned  in  Kindergarten 

by  Robert  Fulgh  urn 
reprinted  from  Kansas  City  T7mes,  Sept.  17, 1985 

Most  of  what  t  really  needed  lo  know  about  how  to  live,  and  what  to  do,  and 
how  to  be,  I  learned  in  kindergarten.  Wisdom  was  noi  a  I  the  top  of  the  graduate 
school  mountain,  but  there  in  the  sandbox  at  nursery  school. 

These  are  the  things  I  learned:  Share  everything.  Play  fair.  Don't  hit  people. 
Put  things  back  where  you  found  them.  Clean  up  your  own  mess.  Don't  take 
things  that  aren't  yours.  Say  you're  sorry  when  you  hurt  somebody.  Wash  your 
hands  before  you  eat.  Rush.  Warm  cookies  and  milk  are  good  for  you.  Live  a 
balanced  life.  Learn  some  and  think  some  and  draw  and  paint  and  sing  and 
dance  and  play  and  work  every  day  some. 

Take  a  nap  every  afternoon.  When  you  go  out  into  the  world,  watch  for 
ttaffFC,  hold  hands,  and  stick  together.  Be  aware  of  wonder.  Remember  the 
little  seed  in  Ihe  plastic  cup.  The  roots  go  down  and  the  plant  goes  up  and 
nobody  realty  knows  how  or  why,  but  we  are  alt  like  that. 

Think  of  what  a  better  world  it  would  be  if  we  all— the  whole  world— had 
cookies  and  milk  about  3  o'clock  every  afternoon  and  then  Jay  down  with  our 
blankets  for  a  nap.  Or  if  we  had  a  basic  policy  in  our  nation  and  other  nations  to 
always  put  things  back  where  we  found  them  and  cleaned  up  our  own  messes. 
And  it  is  still  true,  no  matter  how  old  you  are,  when  you  go  out  into  the  world,  tl 
is  best  to  hold  hands  and  stick  together. 


bored  at  all.  I  really  enjoy  it  and  I'm  sure 
I  witt  continue  to  have  fun  in  the  hobby 
tor  many  more  years," 

Nfcole  Maceiiari  KB2KXO:  Age  12, 
Novice.  The  Nrsl  time  I  got  on  the  ra- 
dio was  in  Mrs.  Perry's  homeroom 
class.  I  was  so  scared.  But  Mrs.  Perry 
stood  right  next  to  me  and  introduced 
me  to  Lionel  KA2VBL  on  the  air.  He 
was  so  friendly  and  so  nice  that  I  forgot 
my  nervousness  and  just  enjoyed  my- 
self. I  feel  more  confident  every  time  I 
gel  on  the  radio  now. 

"Ham  radio  has  been  a  help  to  me  in 
many  of  my  school  studies.  I  recently 
had  an  interview  for  the  Japanese  Stu- 
dent Exchange  Program  at  our  school. 
I  know  that  the  fact  that  I  had  an  FCC 
license  was  very  Impressive  to  the  in- 
terviewer. I  can  now  see  why  so  many 
people  are  proud  to  be  hams.  Ham  ra- 
dio is  fun  for  me,  and  I  plan  to  upgrade 
soon." 

Shaun  Garten  berg  KB2JNW:  Age 
13t  Novice  "Ham  radio  is  one  Of  the 
most  interesting  and  fun  hobbies  t 
have.  There  are  so  many  people  I've 
gotten  to  know  on  my  ham  radio.  I  real- 
ly enjoy  DXing  on  10  meters,  I  find  it 
very  exciting  reaching  foreign  coun- 
tries. 

" '  My  f  athe  r  i  s  also  a  ham .  Many  times 
we  talk  to  each  other  when  he  leaves 
the  house.  Also,  one  of  my  best  uses  of 
ham  radio  takes  place  in  school  rn  Mrs. 
Perry's  classroom  In  case  I've  forgot* 
ten  a  book  at  home,  I  can  call  my  father 
right  from  Mrs.  Perry's  ham  shack.  The 
other  kids  like  to  watch  me  when  I  do 
this.  Ham  radio  is  a  great  hobby  for 
kids!" 

Jared  Green  berg:  Age  13.  "For  the 
last  two  years  at  my  school  I  have  not 
been  able  to  get  into  the  ham  radio 
class.  Fortunately  for  me,  my  home- 


room class  this  year  has  many  other 
students  who  have  gotten  their  licens- 
es, and  my  homeroom  teacher  teaches 
the  ham  radio  course. 

"When  I  first  came  into  Ihe  classr 
room,  I  saw  a  lot  of  equipment  in  the 
back  of  the  room  which  looked  very 
complicated  to  operate.  It  seemed  in- 
teresting, especially  since  the  other 
kids  were  always  talking  about  it  with 
Mrs.  Perry.  As  Ihe  days  progressed,  J 
watched  everyone  as  they  used  the 
equipment.  It  seemed  like  fun 

"A  few  days  ago,  Mrs.  Perry  invited 
me  to  the  radio  and  began  showing  me 
how  some  of  the  equipment  worked. 
She  suggested  I  speak  with  a  friend  of 
hers  on  the  air  to  see  if  I  liked  ft.  I  re- 
member how  great  I  felt  when  the  per- 
son I  spoke  to  told  me  he  liked  the  way  I 
sounded  on  the  air.  Now  I  understand 
why  people  love  speaking  on  the  radio 
so  much.  With  Mrs.  Perry's  help ,  books, 
cassettes,  and  lots  of  determination,  I 
hope  to  obtain  a  license  so  I  can  speak 
on  my  own,  as  well  as  more  often.  I 
think  I've  found  another  hobby," 

As  teachers,  we  must  never  forget 
the  enormous  Influence  we  exert  on 
the  lives  of  the  children  we  see  every 
day.  Imparting  knowledge  is  but  one  of 
the  important  things  we  do  for  our  kids. 
Providing  the  environment  for  growth, 
both  socially  and  academically,  is  im- 
perative. Set  up  a  ham  shack  where 
youngsters  can  operate  and  have  fun 
together,  then  just  stand  back  and  en- 
joy watching  the  fruits  of  all  your  hard 
labors.  It's  what  teaching  is  all  about. 

I  recently  saw  the  following  article 
(see  the  sidebar)  in  a  teaching  maga- 
zine and  cut  it  out  and  hung  it  over  my 
desk  at  school  Please  share  this  with 
other  instructors  and  educators.  It  says 
it  alt. 


Some  of  tne  students  in  my  hom&room,  t$ft  to  right:  Gabriel  KB2KYF.  Marc  KB2KYJ,  Shaun  KB2JNW,  NaomtK82JRH,  Nicole 
KB2KXO.  Wendy  KB2KXV.  and  Mary  KB2IGQ. 
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Heterodyne  Headache  #14.256 


Get  fast  relief  with 

MagicNotch 


Whv  listen  la  carriers? 

Suvf  mjut  ear*  with  MagicNotch! 
Fulh  Autooafek.  Nu  n 


WWVAJSETMi  PX  NETS 
A4X  CJ«  TIC  NATIONAL 

TUNE-UP 
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Magkalh  rvmovn  all 
heterodynes  caused  by 
injurs,  carriers^  CW* 
computer  birdies  and 
other  similar  QKM! 
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SSlt 

•  2  enter  I JF.0  *l»wi  fitter  operation. 
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enrrirr.  Y*w  cuuJd  Nclhc  vah  wnt  in  On- 

■ 

pdeup  still  rttpy  lug  Um  Jl\. 

-  Require*  1 2  VDC — usually  a^afluhkfrum 
lb*  sec  Jack  an  y«Kir  rqs> 

Call  todav  for  a  recorded  demorctralHffl! 


Introductory  Special 

$9995 


plus  $5  shipping  &  handling 
CA  residents  please  add  sales  rax 
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1  -800-666-0908 


ALINCO 


OF)  llDWHM^IJ. 

*  41  Wall    Mini  Sur 

•  hfcxuntbl*  tof  Cap  1  Mars 
»ftraai  ValuP^PacKrt  FaraMB 

*MaftiW 

Dfl-MfiT  I  *101  -Dfl-t  til  (HEW1 

do  ^int.on.5tot.ofl-ssciT  inewi 


LOW  DISCOUNT  PRICES  -  FULL  LINE  OF  ACCESSORIES 

LENTINI  COMMUNICATIONS 

21  GaHieWSt.,  NewingtonTCT06111 
New  equipment  pricing  and  orders  1-800-666-0908  Out  of  State. 
Tech  questions*  used  gear,  info  203-666-6227 
We  carry  most  major  brands.  WE  SHIP  UPS 


Hours;  Mon-Fri,  10-6  Sat.  10-4 
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C.OD.s  WELCOME 
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OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


2M  Tx 


X-ti 


70  cm 


599,00 


MMf  200-7  $55.00  PSf432 

(usually  sufficient)  (for  extra  protection) 

LL  @  145  MHz  0  5dB  IJL  @  435  MHz                          0. 1  dB 

Loss  @  435  MHz  4<>  dB  mm  Loss  @  145  MHz                 70  dB  ^P 

Send  75c  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products  Shipping  FOB  Concord.  MA 
a  PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

^4-2     SPECTRUM  INTERNATIONAL  INC.  (508)  263-2145 

7*%B      P.O.  Box  10845,  Concord,  MA  01742.  USA 
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ICOM 


kVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


0m*  feet* 

PR    (716)664-6345 

(SOO)  752^8813  for  orders  only 
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PRICE 
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AT  YOUR  DEALER   If  NOT    ORDEH  OKCT 

IVAN  GORDEN  ENGINEERING 
SOU  21305.  S    EUCLID   OHIO  4*1*1 
PHONE  FTtei  48 t  6590  FAX  f?tfc>  401  4399 
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Enjoy  NEVER 
CLIMBING 

YOUR  TOWER 
AGAIN 

Are  you  too  scared  or  too  old  to  climb?  Never 
Crttid  agam  with  this  tower  and  elevator  tram 
system  voyager  towers  are  13  ana  18  'ncn 
triangular  structures  stadcaUe  to  any  height  n  7 
1  rr.  8  3/4'  or  iff  section  lengths.  Easy  to  install 
hinge  base,  u  3  erection.  Next  piimb  tower 
wth  leveling  bolts  m  base  Mount  rotor  and  large 
heavy  beams  on  Razer  tram  and  with  one  hand 
winch  to  too  of  tower  for  norma*  operating 
position  Safety  lode  system  operates  while  raising 
or  lowermg  At  last  a  tlieaa  convenient  ana  safe 
wav  to  install  and  maintain  your  beam  This  is  a 
deluxe  tower  system  that  you  can  enjoy  today 

SPECIAL  TOWER  PACKAGE:  50  ft  high  Dy  18" 

face  tower  kit,  concrete  footing  secton,  hinged 
base,  HAZER  kit,  Phinystran  guy  wires,  tumoucfcles. 
earthscrew  anchors,  iff  mast  thrust  bearing,  tod 
kit.  ground  rod  and  damo,  rated  at  IS  sq  ft 
antenna  load  @  100  MPR  $1974.95. 


W  dy  1  J"  wee  tower,  same  peg  as  aDow 
ha?ER  2  fof  Rem  js-nw  oAitv  alum  12  sa  ft  wind  Id 
HAZE*  3  For  Roftfl  2ttti  alum  a  sq  ft  wind  loac 
HA7ER  A  for  Ro^n  ?5^vy  Qalv  SCI  16  5Q  ft  wind  U 
■    ■•;  Ban  tnrutt  bearng.  ?vih  max  mast  ffia 

NIW  NIW  NEW  NEW  NtW 

H*«R  VM-e  trinvT  &rtIFi  hf  RWifl  41  23  sq  fT  «frcl  load 
ri*2EP  ^MO  ti  jmiT  UtfttP^'  'ff  «onn  a  22  sq  ft  -^ro  tad 


SAtHf ac  tlon  guaranteed.  Call  today  and  order 
by  VH>.  M/C  Or  mal  I  check  I  mm  ed  I  at  e  delivery 
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AMSA  TS 


Andy  MacAlhster  WA5ZIB 
14714  Knight  sway  Drive 
Houston  TX  77083 


Space  Symposium  1 990 

Over  225  enthusiast ic  AMSAT  sup- 
porters escaped  the  daily  grind  and 
'normal' '  ham  radio  the  weekend  of 
October  19-21,  when  the  Johnson 
Space  Center  Amateur  Radio  Club  in 
Houston,  Texas,  hosted  the  1990 
Space  Symposium  and  AM  SAT  Gener- 
al Meeting,  If  was  a  great  success,  with 
the  largest  attendance  since  Los  Ange- 
les in  19S4, 

During  the  three-day  period,  22  pa- 
pers were  presented  on  topics  ranging 
from  introductory  information  on  get- 
ting started  with  amateur  satellite  activ- 
ity ♦  to  scientific  studies  of  A  MS  AT* 
OSCAR-13's  orbital  decay  and 
microsat  stabilization  methods 

Most  symposium  papers  were  pre- 
sented at  the  J  SO  Visitors  Center  on 
Saturday,  October  2Q\  while  the  Friday 
and  Sunday  talks  took  place  at  ihe 
King's  Inn  adjacent  to  the  space  cen- 
ter. 

AMSAT' S  Future 

Since  the  launch  of  four  Microsats  in 
January  1990,  the  amateur  satellite 
community  has  been  concerned  about 
the  direction  AMSAT  will  take  in  the 
next  several  years.  Funding  tor  the  am- 
bitious Phase  4  geostationary  satellite 
program  has  not  materialized.  AMSAT 
North  America  has  not  begun  any  new 
programs  beyond  software  develop- 
ment for  the  current  hamsats. 

Phase  4  satellites  would  be  long-life, 
stabilized  amateur  communications 
platforms  at  22,000  miles  out  over  the 
equator.  The  design,  construction, 
launch,  and  orbital  maintenance  needs 
of  a  spacecraft  of  this  type  exceed  ihe 


Amateur  Radio  Via  Satellite 


current  resources  available  to  AMSAT- 
NA, 

Dr.  Karl  Melnzer  DJ4ZC  Of  AMSAT- 
DL  (Germany)  presented  a  report  on 
the  Phase  3D  Project  supporting  a 
new-generation,  high  etlrptical-orbit, 
long-fife  hamsat.  Although  he  did  not 
submit  a  paper  for  Proceedings,  he 
had  an  article,  'Radio  links  to  Phase 
3D."  published  m  the  May  19B9  issue 
of  73  Magazine  in  which  you'll  find 
many  of  the  concepts  of  a  high-power 
version  of  our  currently  operational 
A-O-1 3,  Phase  3D  could  provide  6  to  1 5 
dB  better  performance  than  A-O-13 
from  the  VHF  to  microwave  frequen- 
cies anticipated  for  the  onboard 
transponders.  A6dB  improvement  on 
our  current  Mode  B  (70cm  up  and  2 
meters  down)  A-O-13  system  woufd 
mean  less  antenna  on  the  outside  or  no 
amplifier  on  the  inside  of  a  typical  ham 
shack.  For  the  higher  frequencies  with 
as  much  as  15  dB  gain  over  current 
systems,  signals  could  be  heard  and 
transmitted  with  small  helix  antennas 
or  simple  balcony-mounted  yagis.  This 
would  be  an  advantage  for  those  hams 
confronted  with  antenna  restrictions  or 
limited  space, 

Many  experiments  and  transpon- 
ders have  been  proposed  for  the  new 
satellite.  The  communications  equip- 
ment may  range  in  frequency  usage 
from  29  MHz  to  10  GHz,  Popular 
transponder  configurations  like  "B" 
(70cm  up  and  2  meters  down  J  and  "L" 
(23cm  up  and  70cm  down)  would  be 
supported,  in  addition  to  possible 
modes  yet  undefined.  Experiments 
could  include  a  camera,  radiation  and 

impact  sensors,  and  an  ionospheric 
experiment 

Participants  in  the  new  program 
would  be  from  many  countries  Coun- 
tries currently  represented  include  the 
U.S.,  Germany,  ftaly,  Japan,  South 
Africa.  Australia,  Hungary,  and  Yugo- 
slavia. Others  may  join  later 

Dick  Jansson  WD4FA8  was  prom- 
inently involved  with  the  develop- 
ment of  the  Phase  4  concept  and  its 
physical  design.  His  presentation, 
The  Phase  IV  Project— A  Transition 
to  Phase  30,"  showed  how  AMSAT 
can  apply  much  of  the  technology  cre- 
ated for  Phase  4  over  the  fast  three 
years  to  the  Phase  3D  program  pro- 
posed by  AMSAT-OL 

The  cost  for  a  Phase  3D  satellite 
would  be  almost  as  much  as  for  the 
Phase  4  satellite,  but  it  would  be 
shared  internationally.  Rather  than  go 
alone,  with  no  funding,  the  AMSAT 
Board  of  Directors  voted  to  discontinue 
Phase  4  efforts  and  support  worldwide 
endeavors  to  make  Phase  3D  a  reality. 


Photo  A.  Allan  Fox  N5LKJ  (one  of 
Houston  s  AMSA  T  Area  Coordinators) 
won  the  grand  prize,  an  ICOM IC+275A. 
at  the  AMSA  T  Annual  Meeting. 


The  Decline  of  OSCAFM3 

An  item  of  exceptional  interest  and 
study  has  been  the  decline  of  A-O  T  3  s 
orbit.  The  October  1990  H'Hamsats,T 
discussed  findings  on  the  eventual 


Photo  B.  Gil  Carman  WA5NOM  operates  the  hamsat  station  permanently  located 
in  the  Visitor's  Center. 


Photo  C.  Jim  White  WDQE  explained  Microsat  motion,  stabilization,  and  telemetry 
at  ihe  Space  Symposium. 


Photo  D,  Lou  McFadin  W5DID  of  the  JSC  ARC,  and  ham  astronaut  Jay  Apt 
NSQWL  of  STS-37,  with  SAREXgear  ready  to  go. 


reentry  of  the  satellite.  Dr,  Tom  Clark 
W3IWI  arrived  al  the  AMSAT  Space 
Symposium  armed  wiih  charts,  data, 
and  some  intriguing  slides  showing  the 
mechanics  of  the  situation  in  great  de- 
tail. Using  some  very  powerful  comput- 
ers, Tom  was  able  to  project  different 
orbital  scenarios  into  the  future. 

The  current  situation  shows  that  the 
Changes  to  A-O-13  s  orbit  will  cause 
the  perigee  or  low  point  of  the  orbit  to 
decline  into  the  upper  reaches  of  the 
atmosphere  after  1995.  Very  small 


changes  to  the  initial  conditions  of  the 
launch  or  kick-motor  firings  could  have 
had  a  dramatic  effect  on  the  orbit.  One 
situation  Tom  described  would  have 
allowed  A -0  1 3  to  achieve  a  somewhat 
Stable  orbit  with  minimal  perigee  de- 
cline. Another  possibility  would  have 
brought  A-O-13  back  to  Earth  within  a 
few  years,  around  1992— much  earlier 
than  anyone  woukj  have  guessed. 

The  Microsats 
Many  of  the  papers  presented  per- 
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Photo  £  BtU  K87KCM  demonstrates  antenna  deployment  of  ADSAT  to  those  at 
the  AMSA  T  Space  Symposium. 


tamed  to  the  current  state  of  the  four 
Macrosats  launched  in  January  1990. 
The  Microsats  include  AMSAT- 
OSCAR  16  (PACSAT),  DOVE- 
OSCAR- 17.  WEBER-OSCARS  8  (WE- 
BERSAT)  and  LUSAT-OSCAR-19. 
Much  of  the  flight  software  has  been 
difficult  to  develop,  but  the  satellites 
are  doing  very  welt  physically 

AMSAT  V  P.  Engineering  Jan  King 
W3GEY  discussed  me  "In-Orbit  Per- 
formance of  Four  Microsat  Space- 
craft." All  design  parameters  of  (he 
program  were  met  or  exceeded, 

A  typical  Microsat  weighs  10  kilo- 
grams, generates  6  watts  per  orbit  from 
its  solar  array,  transmits  a  2. 4- watt  out- 
put signal .  rotates  once  per  minute 
along  its  "vertical"  or  "Z"  axis  and 
stays  at  a  cool  0.2  degrees  Celstus 

Jim  White  WD0E  addressed  the  is- 
sue of  satellite  stabilization,  motion, 
and  telemetry.  Using  a  Microsat  mod- 
el, he  showed  how  the  satellites  move 
and  rotate  relative  to  the  Earth  during 
each  orbit.  He  also  explained  the  im- 
portance Of  monitoring  telemetry  and 
described  which  parameters  were 
measured  onboard  the  spacecraft.  Jim 
conveyed  an  in-depth  understanding 
to  the  audience  of  how  the  Microsats 
move  and  function  in  orbit. 


Steve  Jackson  WD8QCN,  Chris 
Williams  WA3PSD,  and  others  from 
Weber  State  University  explained  the 
WEBERSAT  camera  experiments,  the 
micro-meteor  impact  sensor,  1265 
MHz  video  uplink  receiver,  horizon 
sensors,  light  spectrometer,  and  video 
flash  digitizer. 

Many  digitized  packet  pictures  have 
been  received  and  displayed  by  enthu- 
siasts! but  the  other  experiments  have 
not  had  the  same  level  of  publicity  till 
now.  As  the  students  and  staff  at  WSU 
gam  more  experience  with  I  he  camera 
system,  the  pictures  will  improve  and 
time  will  be  allocated  for  work  on  the 
satellite's  diverse  functions, 

David  Liberman  XE1TU  presented  a 
rather  technical  paper  co-authored  by 
Dn  Afcadio  Poveda  of  the  National  Au- 
tonomous University  of  Mexico  (UN- 
AM),  The  paper  and  presentation  de- 
scribed a  Microsat  project  involving 
meteor-scatter  radio  propagation. 
While  meteof  scatter  has  been  used  by 
hams  and  others  for  communications 
between  terrestrially-based  stations,  it 
has  not  been  observed  from  the  van- 
tage point  of  satellites.  Such  a  study 
will  provide  an  opportunity  for  the  UN- 
AM  to  participate  in  a  future  Microsat 
project 


SAREX 

It  is  hoped  that  by  the  time  this  is 
printed,  STS-35  wilt  have  completed  its 
mission  with  Ron  Panse  WA4SIR  us- 
ing packet  and  voice  from  orbit.  Ron 
talked  to  the  symposium  attendees 
about  the  goals  of  his  flight  and  the 
progress  to  date 

Lou  McFadin  W5DID  brought  the 
hardware  for  the  Shuttle  Amateur  Ra* 
dio  Experiment  (SAREX)  slated  for 
launch  with  STS-37  in  the  spring.  Two 
ham  astronauts  on  STS-37.  Jay  Apt 
N5QWL  and  Ken  Cameron  K85AWP, 
were  available  to  talk  wfth  symposium 
participants  aboul  the  mission.  Lou's 
paper  in  the  Proceedings  provided  real 
insight  to  the  many  challenges  encoun- 
tered in  the  course  of  satisfying  NASA 
requirements  to  get  a  pay  load  on  the 
shuttle.  The  documentation  require- 
ments have  produced  a  bookcase  full 
of  material  just  for  the  simple  voice  and 
packet  station  of  STS-35.  With  the  ad- 
dition of  SSTV  and  FSTV  equipment 
for  STS-37t  the  requirements  were 
even  more  stringent.  The  SAREX  vol- 
unteers have  provided  many  hours  of 
effort  on  the  proiect.  SAREX  is  a  con- 
tinuing project  as  long  as  we  have 
hams  on  shuttle  flights. 

Additional  Projects 

During  the  weekend,  the  AMSAT 
Board  of  Directors  considered  many 
future  amateur  satellite  experiments. 

The  work  by  AMSAT-ltaly  on 
IT  AMSAT.  an  advanced  Microsat.  has 
passed  the  drawing-board  stage  with  a 
nearly-completed  flight-test  model  Al- 
berto Zagni  12KB D  and  his  group  have 
improved  the  original  Microsat  com- 
puter design.  A  launch  in  1992  or  1993 
is  expected, 

Other  programs  under  study,  or  now 
entering  the  design  phase,  include 
SEDSAT-1  /OSCAR,  ADSAT,  the  Solar 
Sail,  and  efforts  by  AM  SAT- Australia  to 
work  on  a  Microsat  Of  their  own. 

S  EDS  AT  would  be  an  amateur  radio 
device  as  a  part  of  the  Small  Expend- 
able-Tether Deployer  System  slated 
for  a  Detta-2  launch  in  a  few  years. 

ADSAT  stands  for  Astronaut-De- 
ployable  Satellite  proposed  for  a  shut- 
tle mission  The  project,  conceived  by 


Photo  F.  Dick  damson  WD4FAB  holds 
Phase  IV helix  antennas  for  13  and  23  cm 

Bill  Clapp  KB7KCM  at  Weber  State 
University,  has  also  been  called  pizza- 
sat  due  to  its  similarity  to  an  extra-thick 
pizza  box  with  an  antenna. 

The  Solar  Sail  efforts  of  the  World 
Space  Foundation  need  a  communica- 
tions and  control  system  that  could  be 
designed  by  AMSAT  atong  with  a  ham 
radio  transponder  system, 

AMSAT  Australia  has  just  begun 
early  design  efforts,  but  has  the  capa- 
bility to  produce  a  Microsat 

You  can  f  nd  details  of  these  projects 
and  others  in  Proceedings  of  the 
AMSAT  1990  Space  Symposium, 
available  from  AMSAT  for  $20.00, 
Write  to:  AMSAT-NA  Headquarters. 
850  Sligo  Ave.  #600,  Silver  Spring  MD 
2091 0-4703,  or  calf  (301 )  5S9-606Z 

AMSAT  members  can  get  the  partic- 
ulars of  AMSAT  programs  and  organi- 
zational changes  from  the  minutes  of 
the  Board  of  Director's  meeting  as  pub- 
lished in  The  AMSAT  Journal- 


Photo  G.  (Left  to  right)  AMSAT  Director  Tom  Clark  W3IWI  reported  on  A-O-  t3's  orbftal  changes  and  decline.  AMSAT  President  and  Director  Doug  Loughmiiter  KOSI 
fielded  questions  with  Dr.  Karl  Mmnzer of AMSAT-DL  on  the  next  generation  of  high-orbit  amateur  spacecraft,  AMSAT  Director  Bob  McGwier  N4HV  described  both  the 
AEA  and  TAPR  DSP  modems. 
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Uncle  Wayne's  Bookshelf 


Q6S5?  -1991  Passport  to 
World  Band  Radio 
by  Inltnuitttmai  Broadcasting 
Srrrim,  fJd 
You  can  have  the  world  it  year 
fingertip*  V  **  It  gci  the  Uicsi  .*»- 
(ton  and  time  grids,   the    IW( 
Buyer"*  Guide  and  more     384 
page  $16.50 


AR3W  -  Weather  Satellite 

Handbook  i4th  Ed  i 

fry  Or  Ralph  Taeeart  WBADQT 
Hoc  oft  the  Pre**'  Hi  funded  and 
revised  to  reflect  today  \  weather - 
faa  tatel  hte  technology        $2fi*M 

AH3290  *  Companion  Soft- 
ware for  Weather  Satellite 
Handbook 

5  <* *  MS-PQS  floppy  $HU» 


VIS  Study  Cards 

Advance  the  cas>  way  with  VIS  Study  Cards.  Compact.  Up-to-date  Flash 
Cards  with  Key-uordv  Underlined.  Qui?  on  back.  Formula*  worked 
out*  Schematics  at  vour  fineemp*.  Used  SUCCBSSFUULY  by  ages  6 
loll] 

V1S0I  $11.95 

TECH  VIS  02  M,95 

GENERAL  VlSU.i  9.95 

ADVANCRD  VIS  04  15,9$ 

r-XTKA  VIS  05  14,45 


Lanze  Code"  Programs— (Available  on  5V*'  disk.) 
Ine-npen^e  complete  study  guide  code  program*  for  both  the  Co4v'l2H 
Commodores  and  [he  IBM  compatibles.  Programs  include  updated  FCC 
questions,  multiple  choke  answers,  formulas,  schematic  symbols,  dia- 
Lir.mm  and"  simulated  1  VI£i  sample  test. 


Kovkte 

Tech 

(reneral 

vdtancc 

Extra  I  New  Ftaoll 


IBM  Part*  Commodore  Pan  #  Price 

TBMOI                  COM0I  $14.95 

1&M02                  CGMG2  SI  4.95 

1BMG3                COMCB  1 14.95 

IBMOl                  COMCM  S19  95 

IBMQ5                 COM05  SI  9. 95 


IBMV7  «  Amateur  Radio  Pad  97  Rules     i  ir* kudo  updated,  replied 
ConunwHui  >  Ralc*r  September  30.  I9&t  dfefc  IBM  compatible 

only  $9_*S 


m  i MO  i ;  .  M  a p  L i  brary  frv  Radio  Amaieur  (  atffroo*  far. 

Include*;  I  Prefin  Mapof  me  World  4-cotor  40*  il  2T 

I  Map  of  North  Amenes  4-cokv  XI*  l  35  " 
I  dreat  Circle  Chart  of  the  World  4*cokw  30"  *35~ 


1  World  Atk*4-cokir20pH£c* 


$12.00 


ARRL  BOOKS 


AR2200  •  Antenna 
Impedance  Matching 

by  Witftvd.\,  Caivn 
Ad  vuiiLvd  uri  i;  ii  c  II  rs ,  a  nlenna  design 
engineer  technicians.  Mnsi  com- 
prehensive fiook  Written  on  using 
Smith  Churls  in  solving  impedance 
matching  problems  $15,00 

AK2472  •  Tune  In  the  World 

with  Ham  Radio  Kit  (8th  ed) 
Rrund  New  Edilum  Eiasier  [oread 
revised  Irsi  coven  the  question 
pool*,  on  Novice  eaarns  given  on 
November  I .  I W  and  later  Code- 
teaching  and  cod? -practice  cas- 
seite*  included  in  the  L  i:       WM 

AR24G4  •  Tune  in  the  World 
Book  only SI4.0P 

\R:i^"  *  Data  Book 
Valuable  aid  to  ihe  RF  design  engi- 
neer, technician,  radio  amateur. 
anJcipenmentcf  Commonly  u*cd 
table*,  charts,  and  those  hard-to- 
iciueaubci  ComnLUA S  12.00 

ARA34I  •  Interference 

Handbook 
Written  from  an  RFI  sleuth'*  per- 
spective Ht>  experience  m  solving 
interference  prebtemi.        SI  2.00 

AR287J  •  WIFE'S  Help  for 
New  Hams 

by  fattX  lleMtt*  WifB 

Guides  the  newcomrner  through 
the  rrtMM  of  new  operating  and 
technical  procedures ,  Put  together 
a  station  and  get  on  I  he  air,  $KUHI 

AR4I4I  •  WlFB's  Design 
Notebook 

hythwsltoMawWtFR 
Here  iv  (List  [he  hi -ok  for  (he  avid 
builder  at  Amateur  k.iJio  equip- 
ment4 This  plain  -language  book 
filled  with  - 1 1 1 1 f 1 1 l.  practical  projects 
thai  eon  be  built  living  reaJily- 
j\  .nl  jhle  mmponcnti  arkl  eortirmfn 
hand  looli    1  "4  pugr*  S  10.00 


AR  19*11  •  ARRL  1991 

Handbook  (68th  ed.) 
39  chapters,  featuring  2.100  ta- 
hJi±s,  figures  and  chart h.  The  most 
comprehensive,  well  nrynni/cd 
and  affordable  source  of  Auiaicur 
Radio  reference  rniitcnul.  1232 
piiges.  $25,00 

AKtMifZ  •  Solid  Stale  Design 
Chowk  lull  "t  gfxxJ.  haste  informa- 
tinn— circuit  detigna  and  apphca- 
tums;  descripttims  of  receivers, 
transmitters,  power  supplies^  and 
test  equipment,  SI 2.00 

AR2065  -  ARRL  Antenna  Book 
Repreaentt  the  beat  and  mmt  high- 
ly refanJediafnernacknoQaaieaaa 
tuodamenfali,  traftsmisiion  lines, 
design.  anJ  cumtntctiixi  of  wire 

Sl&Ot 


ARI066  •  ARRL  Operating 

Manual 
Packed  with  infcvrraiiort  on  how  la 
nuke  the  best  tocr  of  your  station, 
including:  interlacing  home  com- 
puterv  OSCAR,  VHF-l  m- 

lestinf.  SI  5.00 

AR035f>  •  MoreeCode: 

The  Essential  Language 
hx  t*  Peter  Camm  Jr.  W5DKV 
Tells  of  evnluii  Lin  I  mm  hiruighl  key 
m  etimpuEers.  Gives  prociieal  ,iJ 
vice  on  learn i tie  ihe  ante:  and  its 
cihuiern-Jiiy  u.ws.  S5.1KI 

AR1033  •  TheDXCC 
Companion 

by  Jim  Kmrmaw  KRIS 

The  nxec  CiiiiipanMin  spells  ota' 
in  simple,  straight  forward  terms— 
^MjI  yOU  QfiOd  lo  he  ,i  •^n.u^tul 
DXer  The  reader  will  learn  about 
equipment,  itntcnnav  propagation 
and  pdeiups  It  Vail  here  and  easy  us 
understand    l2Mpa)jei.  Sft.Od 


07EWI  -  DXee" a  Directory, 
1090-41  Edition 

Compiled  by  Frrd  Otitt 
Most  complete  list  of  raiki  listen- 
ers ever?  Feature*  ewer  1 800  listen- 
cr^  from  over  75  counif  ict  Also 
included  ii  full  information  on  over 
100  radio  club*  worldwide    S4. 95 

Q1P044  •  44  Power  Supplies 
for  Your  Electronic  Project 

by  fttikrrtj.  tranter  and 
Jonathan  t.  Mete 
Wrinen  at  the  basic  level,  pets 
for  the  beginner-  The  reader  is 
given  enough  clectinme  theory  io 
understand  the  concept*  explained 
i hi oughout  the  book .  5 15-95 

l0WO2ti  •  Nfifl J  Original  2nd 

Op  by  Jim  Rafferty  N6RJ 

A  new  edition  in  an  easy  tn- use 
"wheel"  format.  Simply  diul  the 
prefix  and  instantly  have  available 
Fiejm  headings.  Continent  tdcnnh 
LiQtions.  Zone  identical  ion.  Postal 
rates,  and  more.  SH.V5 

I6FB6  *  Packet  User's 
Notebook 

by  Buck  Re$fr$  K4ABT 
Over  90  diagrams  show  tried  Ami 
i rue  connection*  for  popular 
TNCs,  transceiver*,  and  comput- 
er. A  genuine  mils -and  bolts  ho* 
to-do  manual  Brand  new  *     t9,9S 

09D22  -  TT>*  World  Ham  Net 

Directory  by  Mik*  Wttkowiki 
New— second  edition  now  mrr 
600  net  I tsti rigs  This  book  intro- 
duces ihe  special  interest  Ham  radio 
networks  and  shows  you  when  and 
where  you  can  tunc  them  m  >9,50 


\  SMH.il  •  Scanner  and 
Shortwave  Answer  Book 

bvB&bGrm 
Whether  ycai  have  difTiculiry  caEcn- 
Idding  world  time  zones  or  are  try 
ing  to  figure  out  IdJohert?,  mega 
hertz,  and  meter  band,  thi*  book 
will  provide  the  answers      SI3.95 

U1FU9I  -1991  International 


The  new  1991  International  Call 
book  Lute  500,000  licensed  radio 
amateur?,  in  the  countries  outskle 
North  America.  It  covers  South 
America.  Europe.  Africa,  Asia, 
and  the  Pacific  area  (exclusive  of 
Hawaii  and  the  U.S.  possi&sions). 

W9.95 

tOIXMI  *  t99t  North 
American  Caiibook 
1 1  ii    1991   North  American  Call- 
htM)k  lists  1  Ik  culls,  names,  and  ad 
dre.«  information  tor  over  500,000 
licensed  radio  amateur*  in  alt  coun- 
tries of  North  America,  from  P.m.L 

ma  to  Canada  including  Greenland . 
Bermuda,  and  the  Caribbean  is- 
land* plus  Haw  ait  and  the  U-S. 
penscssions.  S29.95 

illA9!i  ■  Easy -up  Antennas 
for  Radio  Listeners  and 
Hams  bjEd*«ndM.Xalt 

Like  to  learn  how  to  construct  low 
cost .  easy  4&*reei  antennas  ?  Earf- 
up  A  tirtnmu  will  help  you    S 1 6 .  50 

0IO40  -  DXPowerr 

Effect  i  ve  Technkiues  for 

Radio  Amateurs 

by  Eugtne  B.  Tiiton  K5RSG 
256 pages,  10  illustrations.    S9.50 


AR22S6  *  First  Steps  In 

Radio  hyDoitglkMawWlFB 
Series,  of  QST  art  icJes.  See  eompO' 
nents  assembled  into  practical  cir- 
cuits and  how  the  circuits  make  up 
vout  radio  gear.  $5*1*0 

AR2960  •  Transmission 
Line  Transformers  (2nd  Ed) 
by  [fr  Jeny  Sevieh  W2FMI 
Praciical  designs,  specific  infor- 
mation on  construction  techniques 
and  sources  of  material  More  de- 
signs for  antenna  tuners,  hybrids, 
and  tor  The  VHF  and  UHi-  hands 
:72  pp. J2u.U0 

AR0194  »  Antenrts 

Compendium    Vol.  i 
Materials  an  vertical v,   quads, 
loops,  Yagis.  reduced  size  anten- 
nas, baluns.  Smith  Chans.  Anten 
na  polajization.  and  -nhcr  inle'eM- 
ing  subjects,  S I  #.•• 

AR2545  ■  Antenrw 

Compendium    Vol.  2 
42  papers  covering  vertical*  r 
yafts.  quads,  mult  iband  and  broad  - 
bud  systems,  antenna  telcciion, 
and  mucb  more  112,00 

AR2626  •  Companion  Soft- 
ware  for  Antenna 
Compendium  Vol.  2 

5'a"  MS-DOS  floppy  SID.00 

AROJJUi  •  WIFB'e  Antenna 
Notebook 

by  Doug  DtMew  WfFB 
Get  ihe  bcit  performance  tail  of 
unObUiisivc  wire  antenna*  and  ver- 
ticals. Build  tuner  and  SWR 
bridges.  *H.*M1 

ARU.U8  *  QHP  Notebook 

by  faug  lkM*»  WtFB 
Presents  construct  ion  projcci.s  for 
the  QRP  operator,  from  a  simple  I 
wait  crysial^cumrullcd  trartsmitttf 
to  more  complex  transceiver  de- 
signs^  Se.lM> 

A  R 1 2  50  *  Log  Book- 
Spiral  £1.50 


02C30  ■  TheCommoOofe 
Ham's  Companion 

by  Jim  Gmhbs  K9EI 
160  psfea  of  useful  information  on 
iekeunf  a  Comrnodore  compuler 
for  the  bam  tlmck.  where  id  find 
vpevulired  programs,  ihe  Com- 
modore-packei  connection,  and 
more!  S93t 

OJSli  *  Shortwave  Recei vets 
fast  and  Present 

Fduedby  FrtdJ,  thttfmtm 
Concise  guide  to  200  4  shortwave 
receivers  manufactured  in  the  last 
20  years  Give*  key  in  formal  ion  on 
each  model  including  coverage, 
display,  circuit  type,  performance, 
new  value,  used  value,  etc.  Photos 
on  moHl  models  The  Blue  Book  of 
shortwave  radio  value.  19871  104 
pafctt.flVJ  s  M  $6*95 

051124  *  Radio  Handbook, 

23rd  Ed.  Wi0kml.OrrW6SAI 
M0  pujget  of  everything  you  want- 
ed to  know  about  radio  communi- 
cation. Indepth  study  of  AC/DC 
fundamentals.  SSB.  antennas,  am- 
plifier^, power  supplier,  and  more. 
$29.50  hard  eorrr  ontr 

tORDl  -  World  Press  Services 
Frequencies  (RTTY) 
Ay  TVmuzi  llarrinpim  W90HV 
V  ,  i  pm prehensile  manual  covering 
RjJioteletv  pe  news  monitoring — 
contains  all  information — antenna, 
receivers,  terminal  units,  plus 
three  eilcnsivc  frequencs  lists. 
Covert  65  World  Press  Services 
broadcasting  in  English,  "The 
OriEinal  Press  Book. "  84  pages 

ss,so 


ARRL  License  Manual 
Beginning  with  Tune  in  the  World 
him  Ham  Radii?  for  the  Novice  and 
progressing  through  the  critical  K 
acclaimed  ARRL  LicrnsEE  Manuttt 
scries  for  the  Technician  through 
Extra  Cla&s;  accurate  text  explana- 
tions of  the  material  covered  alcrny 
with  FCC  question  pools  tind  an- 
swer  keys. 

AR2375  i  Technician  Class 
AR2383  «  General  Class 
ARCH 66  >  Advanced  Class 

Rach  Sft.l'XI 
A  R2 39 1  *  Extra  Class       SH.  M 

A  RIM  nt*  Yagi  Antenna 

Lie  Si  on 
Hum  Radut  published  a  series  of 
articles  on  Yagis  The  material 
from  these  article*  that  is  presented 
here  waa  polished  and  expanded  hy 
Dr  Lawian SI5 

AR2073  •  Movfoe  Antenna 

Notebook 
Novices  will  learn,  among  other 
itungii,  ho*  antennas  operate^  and 
what  governs  their  effectiveness 
for  short-  and  krag -distance  com 
munieaiion tt.tO 

ARIW37  ■  AflRL  Repealer 

Directory  1990-1991 
Almost  18,000  listings  i including 
updated  Ixsungs  for  MS.  GA.  SC. 
NC.  TN,  ICY.  WV,  and  VA)  with 
over  22QU  digipcaters.  Band  plans. 
CTCSS  (PL1*!  Tone  Chan,  compi 
la  t ion  of  frequency  coordinators, 
A RftL Special  Service  Clubs,  and 
Ivacon  listings  from  I4MH/.  to 
24GHz. S6.Q0 

AR20B3  •  Complete  DX'er 
2nd  Ed.    by  Bob  tecker  W9KNI 
Learn  how  to  hunt  DX  and  obtain 
hard  to-  get  QSL  cards,       112.00 

A  R.I  1 69  '  QRP  Classics 
Collection  of  ankles  from  last  15 
ytv  of  ARRL  puMieaiiofi&on  build 
ing  receivers,  transmitters,  tran- 
sceiver,, accessories.  288  pp.  St 2. 00 


ARf S4T7  -  Low  Band  DXing 
How  io  meet  the  challenges  of  the 
different  forms  of  160. 30.  and  40 
meter  propagation  with  effective 
.urtennas*  equipment,  and  operai- 
ing  strategies.  SI  0.00 

AR2CH0  *  Your  Gateway  to 

Pa thei  Rad Io  2nd  Edition 
Pilled  with  informmion  for  all  ama- 
teurs. Tells  everything  you  need  to 
know  ahout  this  popular  new 
mode:  how  to  get  started,  equip- 
inent  you  need,  and  more,   $12.00 

AR2456  •  FCC  Rule  Book 

(Slhed) 
Phis  Ne*  Edition  is  almost  50% 
fatter  The  tutorial  chapters  in  the 
front  of  the  book  aJt  a  major  up- 
grade over  the  previous  ednons.  A 
must  for  every  active  radio  ama- 
teur. S9.M 

AR2I71  *  Hints  and  Kinks 
find,  the  imw  er  ru  thai  tricky  prob- 
lem Idea*  for  setting  up  your  gear 
for  cumiortabk  and  efficient  oper- 
ation S8.0O 


0IB65  *  The  Beginner's 
Handbook  of  Amateur 
Radio— 2nd  Edlton 

by  Clay  Lister 
Combines  theory  and  practice  is  an 
easy  to-onder Mand  formal,  and 
provide*  tnformatMiti  for  choosing 
and  installing  radio  receivers  and 
transmiltcr*.  antennae.  lraftsmb»- 
sion  1  ines .  and  test  equipmem  40Ct 
2VI  illustration*,      SMLSO 


aJOMD  •  SateUlte  Anthology 
The  latest  information  on  OSCAR.* 
V through  I  ?  as  well a^  the  R5  satel- 
lite*. Information  on  the  use  of  di- 
gital modes,  tracking,  antennas. 
RTDAK.  microcomputer,  and 
more!  S5.00 

AR1KH6  •  Satellite 

Experimenters  Handbook 
Under  one  cover  is  what  the  Ama- 
teur Radio  Operator  needs  to  know 
in  order  to  communicate  through 
OSCAR  satellites. $10.00 

AR289H  »  Space  Almanac 

by  Anthony  R.  Curis  K3KXK 
liMraouJiiui',  btwjk.  Captures  the 
hrcaihtakinp  recent  news  from 
%pacc  Includes  about  40  pages  on 
Aumicur  Radio  satellites-  Find  al- 
most anything  you  might  want  to 
know  aboui  man4*  trip  to  the  stars, 
960  pages  520.00 


07R25  •  The  RTTY  Listener 

by  Fred  (httrman 

Compiles*  iMueif  1  lhfinjgh20oftb< 
RTTf  Listener  Newsleuer  Con- 
ttint  up-to-date,  hard  -to- find  m- 
ft irmai  ion  on  advance  RTTY  and 
FAX  monitoring  tcehnkj.ucs  and 
frequencies  I  Sh  pp.  $1*.9§ 

05C63  •  Commodore  64 
Troubleshooting  &  Repair 
Guide     by  Rohfn  C  Brenner 
Step  by  step  through  the  complexi 
ties  of  making  simple  repairs  to 
y  our  Commodore  64 .  %  1 9^50 

1QA.U?  •  Beam  Antenna 
Handbook 

In-  William  i>rr  W6SAK 
Stuart  Cowan  W2LX 
Yagi  beam  theory,  construction . 
operation  Wire  beams  SWR 
curves  Matching  systems,  A 
''most"  for  serious  DXers  SI  1 .95 

01  AST  •  The  Shortwave 

Listener's  Antenna 

Handbook  fry  RobenJ.  Tmlarr 
Beef  up  shortwave  reception  ca- 
pacity and  increase  liMcntng enjoy- 
ment easily  and  meapeofiively 

$12.00 

l2E7fj  •  Basle  Electronics 

Prepared  by  the  Bureau  of 
Naval  Personnel 
Thoroughly  revised  in  1972,  Cov- 
ers the  import  Lint  aspects  of  applied 
electronics  and  electronics  com- 
munications. 
567  pp  S  10,95 

I2R41  •  Second  Level  Basic 
Electronics  Prepared  by  the 
Bureau  of  Wo/  Personnel 
Sequel  to  Bank  Eleifrfmia ,  thor- 
ough treatment  of  the  more  ad- 
vanced levels  of  applied  electron- 
ics-. Includes  microwave  receiving 
and  iraftsfnitting  Hundred*  of  ei- 
cei lent  diagram*  J25  pp       $7,50 

tOM44  •  World  Atlas 

by  Rmmm  AMtatrmf  CmTmwak  Imt, 
20pp.  offtrilco(or%«%*a  \0\m. 
contain*  North  Polar  projection  of 
the  wnrid,  mapa,  of  all  seven  conti 
nents.  We*i  Iridiea/Canbbeaiiarea. 
and  Pacific  Ocean.  %5M 

0JP12  •  Tfw  Packet  Radio 
Handbook 

by  Jonathan  L.  Mayo  KR3T 
an  eaccJicnJ  piece  of  work. 
Well  worth  reading  for  both  the 
experienced  and  the  new  packa- 
tcer,  the  definitive  guide  to  ama- 
teur packet  operation. ' ' 

— Cwyu  Reedy  WIBEL 
(My  $14.50 

03Ct*>  ■  Shortwave 
Clandestine  Confidential 

fry  Gerry  L.  Dexter 
Covers  all  clandcaline  hroadca^t- 
tng.  country  hy  country:  tells  fre- 
quencies, other  unpublished  infor- 
mation: spy,  insurgents,  freedom 
fighters,  rebel ,  anarchist  radio, 
secret  radio.  Current  publication. 
!M  paces.  $8,50 


1  lASUi  »  Air  Scan  Guide  to 
Aeronautical  Communica- 
tions {5th  Edition  J 

by  Tom  Kagiut  K2AKS 
Most  comprehensive  gunk  to  moo- 
noting  aeronautical  communica- 
tion in  the  ti'5  Expanded  to  cuvcr 
all  Canadian  Land  airport*  and 
seaplane  buses,  plus,  listings  for 
Central  America,  the  Caribbean. 
North  Atlantic,  and  the  Pacific 
Territories.  $14.95 

03RG2  *  RTTY  Today 

by  Pert  Ingram  X4TWJ 
Only  up  to  dale  RTTY  booi  in  n 
tsuawCavmallfacettofRTTY. 
Most  comprehensive  RTTY  guide 
ever  published  Fully  illustrated-  A 
mutt   112  pages.  W.fu 


(QA343  •  AM  About  Cubical 
Quad  Antenna* 

a?  IViWa*  tier  WtSAi/ 
Stuart  Cera  WJiJC 
The  "Classic*'  on  Quad  design, 
theory ■,  construction,  operation. 
New  feed  and  matching  systems. 
New  data.  $9.50 


Q2C30  •  Tb«  Commodore 
Ham '  i  Com  pan  ion 

byJimGmbbtMEi 

I  til  pu  £Cn  ul  information  an  mMcl t 
ing  a  Commodore  Tor  ihc  ham 
shack,  where  to  find  specialised 
protons,  the  Commodore -puckc  I 

con.net' [Kin,  .nid  mure!  $9.50 

OJM221  -US  Military 

Communications  (Pad  1) 
Deals  with  US  Military  communi- 
cation channels  on  than  wave 
Coven  frequencies,  background 
on  point  to  point  frequencies  for  the 
Phi  I  ippi  nesT  Japan  and  Korea .  J  ndi 
an  and  Pacific  Oceans,  and  more 
102  page* 5)2.95 

MM222  «  US  Military 

Communications  (Pari  2) 
Coven  US  Coastguard,  NASA. 
CAP.  FA  A,  Dept.  of  Energy ,  Fed- 
eral Emergency  Management 
Agency,  Disaster  Cornmuiuca- 
tions,  FCC,  Depl.  of  Just  ice.  From 
M  KCio9073KC.  IV  pages 

$12.95 

IL1M22J  ■  US  Military 

Communications  (Pah  3) 
This  pan  nwnpleics  the  vast  us  era  1 1 
treijiienc)  \tst  of  US  Military  scr 
vice*,  from  8993  KC  w  21 ,944 
KC  1>  SH.tS 

t  M>*»  *  t990  Shortwave 
Olfactory    6th  Edition 

Ay  Sr»A  Vtvrr 
An  excellent  reference  for  North 
American  shortwave  listeners,  this 
IJXci'n  hjhle  in  crammed  with  up- 
Ki-dulC.  accurate  IrcLjUL'ricv  and 
user  information  from  I0K1I/  to 
H)KHz.  $19.50 


I0A344  •  The  Radio  Amateur 
Antenna  Handbook 

by  Wifham  ®rr  W$SAI/ 

Stuart  Oiwan  W2LX 

Yagi  beam  theory,  construction. 

operation.    Wire   beam*.   SWR 

curvet     Matching  systems.   A 

*muM  +for«n«uDXcn.t1i.50 

I0A546  ■  Simple.  Low-cost 
Wire  Antennas  for  Radio 
Amateurs 

by  William  Oft  W6SAi< 
Smart  Cowan  W2L3 
Alt  New!  Low -cmi ^  multi-band  an- 
tennas, inexpensive  beam*.  "In 
visible"  antennas  for  ham*  in 
"tough11  locations!  New  data. 

$11.50 

I0A342  ■  All  About  Vertical 
Antennas 

by  William  (tor  W6SAI/ 
Stuart  Co*  an  W2LX 
Effective,  low-cost  verticals  IG- 
160  m  -OX.  mulliband:  compact 
verticals  for  small  spaces:  ground- 
ins;:  test  equipment ,  tightening. 

$10,5a 

I0A347  •  AH  About  VHP 
Amateur  Radio 

by  William  Orr  W6SA J 
DX  propagation,  VHF  Yagi  and 
Quad  beanw,  repeaters  and  bow 
they  work.  OSCAR  satellites  and 
how  to  use  iliem.  $1 1 .95 

I6A24  *  Vertical  Antenna 
Handbook,  2nd  Edition 

by  Patti  ft  Lrr  S6PL 
A  classic.  Reprinted  *ith  updates, 
including  an  addendum  on  antenna 
design  for  160  meters.  Alio,  feed- 
ing and  nuichihg.  short  verticals, 
ground  effects  t  and  more 
1 39  pages,  paperback  $9,95 

09V1  a  •  The  Basic  Guide  to 
VHF/UHF  Ham  Radio 

by  Edward  M.  Soft 
This  hook  provides  a  first  rate  in- 
troduction to  life  on  the  2.6  and 
1 .23  meter  bands  as  well  as  23.  33. 
and  7{ I  CM.  $6.50 


(MMM  •  GGTE  Morse  Tutor 
Floppy  disk  for  IBM  PC.  XT.  AT. 
and  coutptttiotev  Learn  the  Inter- 
national Morse  code  or  improve 
your  capabilities-  One diskette  will 
take  you  from  begumer  through  cx- 
tra  clavi  tn  easy  self -paced  lessons. 
Standard  or  Farnswurlh  mode 
Code  speed  a  from  1  to  over  IUI 
we  rdsi  per  mi  note .  $  1 9H  50 

05K94  •  Crash  Course  In 
Electronics  Technology 

Ay  Ijjuis  jfe\  Frrnzrl  Jr. 
With  a  proven  formal  id  pro- 
grammed jaafiiliynt  thii*  book 
leaches  you  the  basic*  of  electric u y 
and  ckctrunics  in  a  step^j  Mcp. 
caii>-to-undersrandfaiihjtFn  $ZI.5Q 

01 B033  *  Talk  To  The  World; 
Getting  Started  In  Amateur 
Radio   by/nmriF.tktEKjJD 
amdM&rton  Kty**rN$MK 
Provides  information  and  pracfieai 
iip>  on  obtaining  u  novice  license 
Autbtir:*  take  the  mystery  oul  ol 
icchrucu]  ind  procedural  aspects  of 
ham  radio,  $11.50 

09S42  •  The  Scanner 
Listener's  Handbook 

by  Edward  So&mrr  S2Bb'h" 
Oct  the  most  out  of  your  scanner 
radio.  Covers  gcauig  started ,  ?can 
nert  and  receivers,  antenna* .coaa- 
ial  cable T  accessories,,  computer 
controlled  monitoring,  more 

$14.95 


0JS20fi  •  Rsdioteletype 
Pvuam  Broadcasts 

ay  Sfichart  Sehmay 
Coven  schedulem  of  Press  Services 
by  time,  frequency,  and  country 
broadcasting  in  English,  French, 
German.  Spanish,  and  Portuguese. 
Detailed  Press  Agency  Portraits. 
l2Hpp.  $12.95 

IHC80  «  Master  Handbook  of 
1001  Circuits— Solid-State 
Ed.  hy  KrndaU  Wrhster  Session* 
Wiih  ilijs  .lucumdine.  reference  in 
hand,  electronics  hobbyists  una 
professionals  will   never  have 
search  for  schematics  again  Corn 
ptetely  updated,  the  book  is  thor- 
oughly indrud  and  all  KS3 1  cir- 
cuibarccieatiy  dlustrated  42tJpp, 
$  19.50  soft  eos er 


i  iT«*  *  Tune  in  on  Telephone 
Call*  by  Ttfm  ktttiiti  K1AES 
Formatted  as  j  frequency  list  with 
detailed  description  of  each  service 
and  ii.s  locution  in  RF  spectrum. 
Provides  basic  information  lor  clisu  • 
al  listeiK-fs  gelling  started  and  de- 
tails for  ardent  enthusiasts   $12. 95 

09P33  *  The  Pirate  Radio 
Directory  1990  Edition 

U\  ii*or%t  Zetler 
Contains  data  tm  some  100  pirate 
staiiomacioedunng  I9S9,  How  to 
tune  in  ptrate  >w***'**fa&  and  eet 
QSU  from  the  ttatwre.         $7,*S 


01  TO  I  -  Transmittar 
Hunting:  Radio  Direction 
Finding  Simplified 
by  Joitph  OL  Mt>rtf  AaVA  and 
rhamm  V  Cutitr  WBbVZl 
33*  pages.  24g  tllusls.  $  1 7,50 

03 K 205  •  Guide  to  Radio- 
teletype  (RTTY)  Stations 

by  J.  Klwgtnfms 
Updated  hook  covers  ill  RTTY  sta- 
dooi  from  3MHz-30MH£.  Press. 
Mdilary .  Commereutl .  Meteo, 
PTTs.  Embassies,  and  more 
(05  pp.  SI  2.95 

135003  *  Communications 
Satellites  {3rd  Edition) 

byljirrk  Van  Ho  hi 
Chapters  on  channelization  band 
plans,  transponder  identification. 
inJcrruriitnal  sateJIites,  more    S7.00 


05504  a  The  Hidden  Signals 
on  Satellite  TV 

by  Thomas  P.  Hamngtan 
sad  Bob  Cooper  Jr. 
Tune  in  ihousands  of  Telephone, 
Dais,  Tela,  Teletype.  Facsimile 
Signals  on  most  of  the  TV  SaaeJ* 
lilcs;  plus  all  suhcarriers.  Covers 
equipment,  hookups,  where  to 
time    234  pages.  SI^.^O 


THE  WORLD    $4.00 


How  Cfld Hie  World's  Best  DX  Map  com  only  $4.00?  Obvi- 
ously, a  serious  blunder  which  you  should  take  advantage;  of 
before  we  discover  it.  This  is  the  only  world  map  in  black 
and  white  so  you  can  color  in  ihc  countries  as  you  work  them! 
Further,  i l  has  almost  all  of  the  officii]  JARU  400  countries 
on  ii.  which  no  other  map  at  any  price  has. 


07A66  ■  Aeronaut  leal 

Communications  Handbook 
by  Robert  fr,  Evwts 
Exhaustive,  scholarly  treatment  of 
shortwave  aerciriauiical  listening. 
Well  organized,  up-lo  dale 
266  pp.  f  19.95 

ii?R2ti  *  A  Radio  Journal 
1912-1940 

By  Run  Urnmrnktr  H9CK 
A  fascinating  trip  through  time. 
Easy  so  read  and  informative,  edu- 
cational and  emenammg  A  tnp 
down  memory  lane  to  the  early 
days  of  radio.  17,95 

2<ifcKJ40  •  Computing  Aeroas 
America 

by  Steven  K.  Roberto  \4NRVE 
Robe  rts  has  wriilcn  articlcN  for  73 
Aftitfj-jiu:  about  ihc  technical  M- 
prcis  of  his  US  tour  on  h\*  tecum - 
benl  bicycle.  Covers  hi*  adven- 
tures, people  be  met.  and  places  he 
aw  If  your  lifestyle  teems  a  Intk 
confining .  read  ifm  booi        S9.95 

MRri>  ■  The -Top  Secret'* 
Registry  of  US  Government 
Radio  Frequencies  (7th  Ed.) 
by  Turn  Knritrt  K2AES 
This  scanner  directory  ha^  become 
the  standard  reference  source  for 
frequency  and  other  important  in- 
formation relating  to  [he  eoinmuni- 
calion*  <*f  federal  ngciu  ies    25  to 
47(JMH7  419,95 


01Pn8  •  Pirate  Radio  Statlona: 
Tuning  Into  Underground 
Broadcast s/'i  \ndiv*  ti  Yodtt 
Comprehend ve  guide  to  tuning  in. 
idemifv tnj!.  and  contaciing  the 
most  unpredictahle  stationfi  on  the 
radio  spectrum.  102  pp.       $12.50 

0IA70  •  Practical  Antenna 
Handbook    by  Jotrph  J  Carr 

Design „  build,  nttidiry.  and  imtall 
your  own  antennas.  Cart,  a  20- year 
veteran  of  technical  wnting .  ha*  a 
unique  dbdity  to  present  complex 
technical  concepts  in  an  easy -ok 
understand  way .  4 \  6  pp.      $2 1 .50 

!  Mv"'  -Ff*rreirs  Confidential 
Frequency  List 

Compiled  by  A.  G,  Haitian 
All  freoucncies  from  4MH/-2MMH; 
covering  vhip.  embassy,  areo.  Vol- 
met.  Interpol » numbers.  Air  Force 
QncTTwQ,  more  376  pp       I  l*.5o 


'  1ISR9?  ■  National  Directory 

ol  Survival  Radio 

Frequencies 

by  Tom  Kmeitei  K2AHS 
Handy  and  concise  reference  guide 
to  high  interest  communications 
frequencies  required  by  survival- 
ists.  Includes  chapter  on  huildin^ 
emergency  cunlmunicatiu'n.s  tin  Leu 
nu  hvmciik  1iS.v> 

I  ISM  1 1  •  Scanner  Modifica- 
tion Handoook  by  Hilt  Creek 
Provides  ttnuglit  forward  step  by- 
step  instruct  inns  for  expanding  the 
operating  capabilities  of  VHF 
sewmen.  Filled  with  interesting 
lest,  helpful  photos,  tabic*    and 

SI7.*S 


CODE  TAPES 

haw  fmm  Wknr  hrtrntea  iktt  mmumt  me*  lAortraf  mth  ft  '*  faiurr-pmnf.  Mat 
perpff  dn-aMr  fr>  ++ip  thrrmrfi  iV  S,mrr  fnt  aftmpi-Bitimf  trtt  mm  ibrte  bamfi 
rt*  h  .*»  t ^mri  <md  fV  -$&.-i/<f  FfVplf  **»  SflW  p*em  *p  .-m  other  rt*ir  raow 
ftrmfthrniu-tlt.vithetaGntai{jy\  Goutf  tafrr  tumrGeieruftl  'mbtmtUme.  Uietke 
Baft  Breaker  and  yiiw  'If  fir  there  ttefi*ft  wti  *#'»•  it.  A  ^ffk  ihtmittA*  it  Wttr/nngA 
2th*pm  imft  ii&nrxtf  inunrttihlv  ijppfiin  to  liiuie  irrfptimbh ,  \rrr%rr\tif}lr,  perma 
fffjq;  t'ttftfT  tittmimf  Unfit  W»wnt  m\rpt\  m>  trsfH»uit*iitt*  wfuutvtr  fijr  mwhwx 
Ihttl  (tufttwrtix  (**  those  whft  urejiwltsh  ennuutt  la  tr«  the  CiHtrtixn'UJi  Ithvfuft  Hifur. 


1 1  EfiOo  •  Guide  to  Embassy 
Espionage  Communications 
£r  Tom  Kneitel  KJAt'S 
Candid  a  rut  probing  examinjtion  of 
wortdwide  embassy  and  i.illcpcili 
espionage  communication  sy.vicmh 
and  iiL-iWLUk.s.  Extensive  nation- 
by -nation  directory  of  embassy  Ma- 
lions  is  included.  SHK95 


711115    "Genesis"  *5  M 

5  wpm—  This  is  the  beginning 
tape,  inking  you  through  the 
26  letters.  10  numbers,  and  nec- 
essary punctuation,  complete 
«nh  practice  every  step  of  the 
way  The  ease  of  learning  gives 
confidence  even  to  the  taint  nf 
hearl. 


73TI3    "Back Breaker"    15.95 

I J+  wpm^Cudc  groups  again, 
at  a  brisk  1.1+  wpm  so  you'll  be 
really  ut  ease  when  you  sit  down 
in  front  of  a  steely -eyed  volun- 
teer examiner  who  start*  send* 
ing  you  plain  language  code  at 
only  13  per.  You'll  need  ibis 
eilra  margin  to  overcome  the 
sheer  panic  universal  in  inon 
test  situations-  You've  come 
this  far.  so  don't  get  code  shy 


73186    *h The  Stickler"       S5.9S 

6+  »pm— This  is  (be  practice  tape 
for  \hjac  who  survived  (be  5  wpm 
tape,  and  fc*s  also  the  tape  for  the 
Novice  and  Technician  licenses.  El 
is  comprised  of  one  solid  hour  of 
code.  Character  are  sent  at  IS 
wpm  and  spaced  at  5  wpm.  Code 
groups  are  entirely  random  charac- 
ters sent  m  gnaips  of  five— defi- 
nitely not  memon/ahk! 


7^T2fl  "CouraiEeous"  S5.95 
20+  wpm— Congratulations! 
Okay,  the  vindictive  of  code 
is  what1!  goiten  you  this  far,  so 
don'i  quit  no«r  do  for  the  emra 
L|;iv,  license  \VL-  ^-\h\  she  tfafc 
faster  than  20  per  lis  tike  wear- 
ing lead  weights  un  your  feet 
when  you  run.  You'll  wonder 
why  the  eiaminer  is  sending  vi.i 
skmJy' 
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The  Big  Lie 

This  month,  I  was  going  to  continue  with 
last  months  topic  getting  young  people  ex- 
cited about  amateur  radio.  I  got  about  hart- 
way  into  a  column  suggesting  different  ways 
lo  make  amaLeur  radio  exciling  10  kids,  but  my 
mind  kepi  returning  lo  the  same  thought 
"Why  write  about  getting  kids  axclled  about 
ham  radio  when  the  root  problem  goes  much 
deeper.  Why  not  jusl  talk  aboul  Ihe  REAL 
problem?" 

Here  it  is  The  single  biggest  reason  why 
there  are  not  more  young  people  involved  in 
amateur  radio  in  the  United  States  is  that  the 
vast  majority  of  active  licensed  radio  ama- 
teurs do  r*oi  want  more  young  people  in- 
volved in  amateur  radio, 

Thai's  right,  folks.  Mr  John  O  Ham 
doetn'i  mfl  to  rim  h  i  ntm  zz"z*  wto 

kids  Judging  by  their  actions,  most  hams  are 
doing  everything  they  can  to  keep  anyone 
under  ihe  age  of  £1  from  getting  involved  in 
amateur  radio  In  tact,  most  hams  don't  want 
AN  Y  new  h ams      of  any  age. 

Now,  before  the  regular  group  of  goof  balls 
gets  out  their  crayons  and  scrawls  me  nasty 
le  iters,  let  me  say  thai  yes,  I  here  are  many 
Individuals  and  groups  of  hams  who  are  ac- 
tively Involved  in  recruiting  youngsters  for 
amateur  radio,  I  mentioned  a  lew  of  them  last 
month.  Yes,  there  are  a  few  hams  who  tfo  not 
have  a  prejudice  towards  kids,  and  they're 
doing  great  work.  Unfortunately,  these  folks 
are  e  tiny  minority  of  active  hams. 

The  vast  majority  of  our  fellow  radio  ama- 
teurs do  not  want  more  youngsters  in  this 
hobby  Do  you  need  proof?  Bring  a  youngster 
to  a  radio  club  meeting  Go  ahead  Do  it.  Then 
stand  bade  and  watch  the  outpounng  at  mdfr 
ference  showered  upon  this  youngster  by  the 
members  of  this  c*ub  I've  seen  it  with  my  own 
eyes,  and  I  would  be  witling  to  bet  that  out  of 
20  dub  meetings  there  would  be  maybe  one 
or  two  where  someone  would  actually  ap- 
proach ihe  child  and  welcome  him  to  the  club 
(thai  is,  if  the  kid  could  stay  awake  long 
enough  lo  get  through  the  reading  of  Ihe  min- 
utes of  the  Fast  meeting,  the  45  mfnute  discus- 
sion about  the  purchase  of  $50  worth  of  coax, 
and  the  20  minute  argument  about  where  to 
hold  the  dub  picnic  this  year) 

You  want  more  proof?  Listen  to  any  active 
repeater  in  any  populated  area.  What  hap- 
pens when  the  sound  of  a  young;  voice  ts 
heard'?  Hey.  most  hams  m  (his  country  won'1 
even  answer  a  call  on  a  repeater  from  another 
adult  The  sound  of  a  young  voice  must  cause 
paralysis  Again,  don't  lake  my  word  for  it 
Next  lime  you're  in  an  area  where  nobody 
knows  your  callsign,  pass  the  mike  over  to  a 
young  person  and  have  fhem  use  your  cafl- 
s»gn  to  announce  that  they  are  monitor ng. 
Nine  limes  out  of  ten  you'll  hear  silence,  even 
on  the  most  populated  repeater  m  ihe  area 

Hey>  it's  not  only  kids  who  gel  snubbed  as 
newcomers  at  club  meetings  and  on  re- 
peaters  I've  sat  through  entire  club  meetings 
where  not  one  person  has  asked  me  my  name 
or  whether  or  noi  I  was  a  ham.  Nothing!  And 
yel,  II  you  ask  everyone  at  that  meeting  what 
the  single  biggest  problem  facing  amateur 
radio  is,  you  will  probably  get  a  unanimous 
response:  growth.  We  can  talk  alt  we  want 
about  increasing  the  number  of  hams,  but  the 
evidence  shows  that  we  don't  want  any  more 
hams 

Hell,  the  editor  or  another  nam  magazine 
recently  admitted  that  he  wasn't  th rifled  when 
his  neighbor  expressed  an  interest  in  becom- 
ing a  ham  He  asked  his  readers  to  fett  him 
why  he  wasn't  thnlled  at  the  opportunity  to 
share  this  great  hobby  with  a  neighbor  l"H  tell 
him  why  Could  rt  be  that  he  doesn't  want  any 
new  hams  Irving  on  his  block,  causing  TYlt 
celling  him  up  lo  ask  fo-r  advice,  borrowing  his 
old  equipment  and  having  the  tun  that  he's 
been  having?  God  forbid,  I  his  neighbor  might 
have  a  few  grandchildren,  or  perhaps  he 
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works  with  the  Boy  Scouts  or  some  oiner 
youth  organization  What  if  this  neighbor  got 
his  ticket  and  decided  he  was  going  lo  be- 
come an  eimer  for  (gaspf)  kids? 

Ya"  know  I'm  a  pretty  tolerant  guy 
There  are  few  things  in  this  world  that  can  get 
me  really  steamed.  Most  of  them  revolve 
around  bigotry  and  dishonesty  in  all  their  vari- 
ous forms.  That  Is  why  I  am  sick  and  tired  of 
Ihe  amateur  community  giving  lip  service  to 
increasing  our  ranks.  It's  a  boldfaced  lie, 
folks,  and  It's  about  time  we  stopped  felling  it 
to  each  other. 

tf  we  keep  talking  about  getting  more  peo- 
ple—kids  and  adults— interested  in  amateur 
radio,  why  is  ft  that  we  mostly  do  everything 
possible  to  keep  people  away?  U  nti  I  we  come 
to  grips  with  this  elitist,  bigoted  attitude,  any 
discussion  of  now  to  interest  others  *n  ama- 
teur radio  is  pointless. 

Last  month  t  suggested  that  with  all  the 
other  high<tech  marvels  competing  for  a 
young  person  s  attention,  perhaps  amateur 
radio  was  considered  otd  news  What  was 
magic  to  me  as  a  twelve-year-old  in  the  pre- 
compiler era  is  low-tech  to  today's  twelve- 
year-old  computer  nacker,  But  maybe  the 
problem  lsnrt  getting  Ihe  magic  back  inlo  am- 
ateur radio.  Maybe  the  problem  is  getting  the 
magic  back  Into  radio  amateurs. 

Getting  The  Magic  Back 

Last  month  I  asked  you  if  you  remembered 
Ihe  excitement  you  fell  when  you  made  your 
first  QSO.  For  most  of  us,  ti  was  probably  a 
CW  contact  on  the  Novice  portion  of  one  of 
the  lower  bands  Do  you  femember  your  first 
DX  QSO?  Was  there  someone  there  to  help 
you  gel  your  ticket?  Did  someone  hold  your 
hand  and  walk  you  through  what  was  then  a 
strange,  wonderful  and  frightening  new 
worW 

Amateur  radio  can  be  just  as  strange,  just 
as  wonderful,  and  just  as  fnghtening  to  a  new- 
comer in  1991  as  it  was  to  you  In  1940  (or 
195G(  or  1960,  Of  1970)  Young  or  old,  Ihe 
excitement  of  that  first  QSO1  can  be  every  bit 
as  magic  to  a  new  Novice  using  a  TS  440  as  it 
was  to  you  on  an  H  W-1 6. 

Have  you  lost  that  feeling  of  magic?  Has 
ham  radio  become  boring  for  you?  Are  you 
spending  less  and  less  time  behind  th©  rig 
and  more  and  more  time  in  front  of  the  TV? 
Maybe  you  need  to  find  that  magic  again,  too 
The  best  way  to  re-spark  your  own  interest  rs 
to  share  it  with  someone  Pick  out  a  few  young 
people  and  share  amateur  radio  with  them. 
Make  it  fun ,  Bu  Hd  some  antennas,  put  togefn- 
er  a  QRR  ng  or  drag  out  that  old  boat  anchor 
Take  a  tew  youngsters  on  a  mountaihlopptng 
expedmon  or  camping  tnp  The  next  time 
your  neighbor  is  standing  on  his  lawn  and 
staring  up  at  your  antenna,  invite  him  in  to  see 
what's  at  the  other  end  of  that  tnbander 

If  your  radio  club  meetings  are  something 
you  force  yourself  to  attend,  instead  of  the 
highlight  of  your  month,  find  one  other  person 
who  agrees  with  you  and  si  age  a  coupe. 
Throw  out  the  old  men  and  invite  the  local  Girl 
Scout  troop  lo  a  meeting  (that  oughta"  shake 
'em  up) 

Plan  a  hands-on  demo  booth  at  your  local 
mall,  Yes.  Hands-on!  Let  visitors  to  the 
booth  actually  sit  behind  the  microphone  and 
make  a  contact  Make  sure  to  have  RTTY  for 
the  shy  folks  Don't  forget  a  packet  demon- 
stration. Go  out  and  actually  soticit  new  hams 
Are  you  retired?  How  aboul  setting  your  sta- 
tion up  at  a  local  elementary  school?  All  you 
have  to  do  is  ask  Talk  to  a  science  teacher 
and  volunteer  to  demonstrate  packet  via 
satellite  Any  teacher  worth  her  tenure  will 
jump  at  the  chance  to  demonstrate  what 
they're  teaching 

If  the  magic  has  gone  out  of  amateur  radio 
tor  you,  you  can't  blame  anyone  but  yourself 
Amateur  radio  is  just  as  exciting  as  it  ever 
was.  You've  just  got  to  find  someone  to  share 
it  with, 


Number 3Z  on  your  Feedback  card 


Propagation 

Jim  Gray  W1XU 
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January  1991  is  not  expected 
to  be  a  stellar  month  for  DX,  with 
less  than  half  of  the  days  ranking 
only  good  or  good -to-fair  (see  the 
calendar).  Seven  days  wit)  be 
downright  poort  with  the  remainder 
trending  poor-to-fair  or  fair-to- poor 
Many  alignments  are 
taking  place  this  month 
that  will  keep  Ihe  iono- 
sphere disturbed,  and  the 
magnetic  field  unsettled 
to  active.  Solar  flu*  may 
be  trending  downward 
during  pan  of  the  month  as 
well  which  won'!  help  mat- 
ters a  lot.  However,  watch 
WWV  carefully  for  trends 
on  an  hourly  or  daily  basis 
for  an  upwardly  moving 
solar  flux  and  a  downward- 
ly moving  "A"  index.  Let's 
hope  February  will  be 
better. 

The  80/75  and  40/30 
meter  bands  should 
provide  some  good,  low- 
noise  activity  in  the  U.S., 
Canada,  and  South/Cen- 
tral America,  but  DX  will 
depend  on  a  relatively 
quiet  magnetic  field.  On 
the  poor  days,  however, 
don't  despair,  since  trans- 
equatorial  skip  and  over- 
the-poles  signals  will  be 
present,  The  polar  paths 
will  be  weak  and  full  of 
echoes,  whereas  the 
trans-equatorial  path  will 
provide  stronger  signals, 
someiiroes  even  on  poor 
days. 

The  160  meter  band 
ought  to  t>e  good  for  much 
of  the  month,  so  watch 


the  calendar  for  the  good  and  fair 
days.  The  20/10  meter  and  15/12 
meter  bands  will  suffer  the  most 
along  with  10  meters  this  month, 
so  don't  expect  miracles.  Perhaps 
in  February  we'll  see  some  im- 
provement, and  March  ought  to 
get  us  back  on  the  road  to  good 
worldwide  DX  conditions  on  all 
bands.  Let's  wait  and  see, .  .  de 
W1XU 
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811/911 

Compact  FM  Handheli 

The  lightweight  and  compact 

il  41  IE  offers  superb  operating 
convenience  and  an  includible 

arrav  of  features  Such  us, 
■  4(>  Memuri 

•  2  Independent \ 1 

•  Built-in  (  \  od 
Uilontatie  I                        0 
Pi       aumahle  (  Tiannel  Steps 
Haeklil  Keypad  and  Display 
"I Memory  AutoDialer 

-Ibuch  Instant  Recall  of 

-tiiilt-in  VOX 


10  Batten  Nj\  ii}g  Sampling  Ral 

*  FTTV Keypad  Loch 

•  Ineludt  s:  CSC-35  Vinyl  Case. 
\'C -2SB  1 17  VAC  Wall  Charger, 
Belt  Clip  and  FNB-17  Ni-Cad 
Batter). 

options:  FNB-I2S 
(5  Watts)  Battery,  MH- 1 2  A2B 
Label  Speaker  VI ic,  MH-I8A2B 
Mini  Earpiece Mic.  NC  -29 
Desktop  Quick  Charger  and 
NC-33  Desktop  Gang  Charger. 

S  pee  i  Scat  Kins 

Frequenev  Range?  R X :  130- 174 
[Hz/DC:  I44-I4KMH/<FT-4I  II 
KMISO  M  H  /  ( FT-  8 II ) :  1 240- 

500MHz(FT-9lh 


**fe 


-470 


Power  Output :  W/  FNB- 1 7  2.5  Walt  s 
lFT-4IIFK2.0Wails<FT-811):l  OWatl 
( FT-91 1 )  —  W/  FNB-1 2S:  5.0  Watts 
ilT-411E);5.0WaiMFT~8II); 
L0WainFT-9II) 

ChannelSteps:  5  JO,  !2.5.20&25kHz 
(  aseSi/e:  2.2i \V i\5  0(H) \  L3| D)in 
WeiKhtiAppniKJ:  13.4  oz.tFT  -4 1  IE): 
13.4  cv  .  (FT-811  k  15.2  ikMFT-911) 

FT-470 

Compact  Dual  Band 

2m/70cm 

FM  Transceiver 

Compact  - .  Powerful . . .  Economically 
Priced.  The  FT -4  70  provides  "true" 
Dual  Band  Operation  so  you  can  trans- 
mil  on  one  band  while  monitoring  or 

scanning  on  the  other band. 

Plus  these  Features: 

•  42  Memories 

2  Independent  VFQs 

•  ButH-in  CTCSS  (Encode/Decode) 
Automat  k  Power  Oil  t  A  PO I 
Programmable  Channel  Steps 

'  Itueklil  Keypad  and  Display 

•  lOMcmon  Aulo-Dialer 

lOBatl  aniphti^  Rates 

•  PTi         pad  Lock 

•  Includes:  CSC-43  Vinyl  Case,  NC-2NH 
1 1 7  VAC  Wall  Charger.  Beit  Clip  and 
FNB-17  Ni-Cad  Battery 

>ptions:FNB-12S(5Watt) 
Buttei  v  MH-I2A2B  Label  Speaker/ 
Mic,  MH-18A2B  Mini  Earpicce/Mic, 
NC-29  Desktop  Quick  Charger  and 
NC-33  Desktop  Gang  Charger. 

Specifications 

RX:  130-180  MHz 
XX  144- 148  MHz  (VHF):  430^*50 
MHz(UHF) 

W  FNB-17: 13  Walls 
(  [44&430MH/.I-W  FNB-12v 

OWafl  430  MHz) 

10,1  SkH 

:  2(W)x6.0(H)xL3f'D)in 

14.8 


'  --- 

Sp- 


T 


Performance  without  compromi- 


No  competition  class  transceiver 
is  even  in  the  same  ball  park  as 
the  TS-850S 

You'll  find  a  superior  inter- 
modulation  dynamic  range  of 
108  dB  throughout  the  entire  100 
kHz  to  30  MHz  range. 

Kenwood's  TS-850S  is  the 
only  transceiver  to  feature  Digital 
Signal  Processing  (DSP)  -  in  both 
transmit  and  receive  modes  (with 
the  optional  DSP- 100).  This  feature 
provides  such  greatly  enhanced 
signal  purity  and  richness  that 
you  II  want  to  experience  it,  to 
fixity  appreciate  it. 


Other  advanced  technology 
in  the  TS-850S  includes  10  Hz 
step  dual  VFOs,  multi-mode 
scanning,  full  and  semi  break-in 
CW,  superior  interference  reduc- 
tion, keyer,  dual  noise  blanker, 
100  memory  channels,  and  RIT/ 
XIX  Microphone  supplied. 

The  Kenwood  TS-850S.  All 
band.  All  mode.  One  year  warranty: 
In  a  class  by  itself! 

Key  options 

DSP- 100  Digital  Signal  Processor 
AT-300  160  - 10  m  external  antenna 
tuner.  AT-850  160-10  m  internal 
antenna  tuner.  DRU-2  Digital  record* 


ing  unit.  IF-232C  Computer  interface. 
PG-2X  DC  cable  PS-52  Power  supply 
SO-2  TCXO.  3F3 1  Matching  external 
speaker.  VS-2  Voice  synthesizer. 
YG-455C-1  500  Hz  CW  filter  for  455 
kHz  IE  YG-455CN-1 250  Hz  CW  filter 
for  455  kHz  IF,  YK-88C-1  500  Hz 
CW  filter  for  8.83  MHz  IF  YK-88CN-1 
270  Hz  CW  filter  for  8.83  MHz  IE 
YK-88SN-1  L8  kHz  SSB  filter  for  8.83 
MHz  IE 

KENWOOD  U.S.A.  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 
RO.  BOX  22745,  2201  E,  Domingvez  Street 
Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 
RO.  BOX  1075.  959  Garva  Court 
Mississauga.  Ontario,  Canada  L4T  4C2 
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Kenwood  meets  or  exceeds  aft  specifications  Contact  your  aeaiet  for  a  complete  hstin^  of  WQCitic&twns  and 
accessories  Specifications  are  subject  to  change  without  nonce  Complete  service  manuals  are  evaitahte-  tor  ati 
Kenwood  trQrtscenrQrs  and  most  sccessottes  *Qne  yew  warranty  m  tneUS  A  orcjy 
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,  pacesetter  m  Amateur  funtio 


